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INTRODUCTION 


IN 1933 I was itiviled to rewrite Professor W* Z. RipleyV classic 
The Races of Europe (New York: Appleton & C04 iSgg). My 
completely new version of the book was published by The Mao 
millan Company m iggg. At that time I decitJed eventually to 
write a Races of the World, For twenty years^ in peace and war, 
at home and on expeditions^ I collected material with this task in 
mind. Finally* in 1956, thanks to an Air Force contract, I was able 
to make a seven months" trip around the world, visiting countries 
I had never before seen and conferring with fellow physical an^ 
thropologists on the way. From the end of that trip to the present 
I have been engaged almost exclusively in the preparation of the 
book at hand. 

But this book is only half of what I set out to write. By 1959 it 
was clear to me that 1 must write two books, one on the living, as 
originally planned, and an introductory one on the ancestry of the 
living races of man. By then I cotild see that the visible and in- 
visible differences between living races could be explained only 
in terms of history^ Each ma|or race had followed a pathway of 
its own through the labyrinth of time. Each liad been molded in 
a different fashion to meet the needs of different environments, 
and each had reached its own level on the evoUitionary scale. 

What became the first book, the one presented here, may turn 
out to have been the harder to write, or so it seems now that I 
have finished it and before I have allowed myself to become im¬ 
mersed in the other. It was difficult b^ause I had spent less time 
on fossil men than on the living. Also, in 1959 I decided that the 
framework for the study of fossil man should be built in tw^o di-^ 
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mension^, time and space. Most other i^Ttters had stressed only 
time, and had ignored or neglected geography. 

A notable exception was Franz W'eidenreich. While 1 was writ¬ 
ing The iiflces oj Europe in Cambridge, Massachusetts, he was 
busy in New York, studying the Sinanthroptis remains. At that 
time he concluded that the peculiarities that made Sinanthropus 
distinct from other fossil men were of tw’O kinds, evolntionar)' and 
racial. From the evolutionary point of view. Sinanthropus was 
more primitive than any known living population. Racially he was 
Mongoloid. 

Like other premature comets of seience, Weidcnreich’s idea 
flashed across the sks' and was gone, obscured by the clouds of 
incredulity released by his fellow scientists. Most of them be¬ 
lieved, as many still do, that the living races of man could have 
become differentiated from a common ancestor only after the 
stage of //onto sapiens had been reached. Because Homo sapiens 
was believed to have Erst appeared only 30,000 years ago, in the 
guise of Cro-Magnon man, the living races could be only that old. 
Sinanthropus was not Homo sapiens. Therefore he could not have 
belonged to a modem race, the Mongoloid, Q,E,D. Or so the in- 
crcduloirs thought. 


To me there w'as something very pat, dogmatic, and wrong 
about the anti-M'eidenreich point of view. For ^'ears I mulled it 
over in my mind, and then I decided to collect every' scrap of 
existing information about every single fossil-man froiie and tooth 
in the world. Once 1 had acquired as much information as ! could, 
1 concentrated on the dimension of space and tried to see how 
many racial lines, including the Mongoloid, could be traced back 
to the first instance that any kind of man had appeared on the 
earth. In the end I succeeded in tracing back five, each as old as 
man himself. 

Realizing the enormity of my discovery in terms of its diver¬ 
gence from accepted dogma, f knew that I must provide a theo- 
rctical foundation for the facts I had unearthed. Tlie possihilitv 
that races can be oirler than species had to be explored. I soon 
found, by reading and through conversations with Mayr, Simpson, 
and other biologists, that what I had thought a revolutionary' con¬ 
cept was so common an event in nature that others rarely both- 
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ered to mention to wit, that a species which is divided into 
geographical races can evolve into a daughter specks while re- 
taining the same geographical races. 

With this matter settled more easily than I had expected;^ I 
needed to know what forces exerted pressure on that plastic pri¬ 
mate, man^ to make him evolve from a lesser to a more sapient 
state. To satisfy this need, I delved into zoogeography^ primate 
behaviorj physiology',, and social anthropology. At the same time I 
kept in touch with physiologists studying the mechanisms of ad- 
aptation to heat, cold, and altitnde, and went with some of them 
on a field trip to southern Chile. 

Because my study made it apparent that the human races had 
evolved in parallel fashion, I made a brief excursion into the his¬ 
tory, anatomy, and physiology of primates, and found many strik¬ 
ing examples to back my theory^ Meanwhile, the exciting new 
discoveries regarding fossil apes and Anslralopithecines drew' the 
prehiunan relatives of man forward in time past the very date of 
the earliest human skull, closing a temporal if not an evolutionary'' 
gap- These discoveries opened the possibility that the races of 
man are even older than the known specimens of /fomo* a possi¬ 
bility^ that remains unexplored. 

In the introduction to The Races cf Europe T stated that I 
would avoid discussion of two subjects, blood groups and racial 
differences in intelligence. W* C, Boyd was about to publish his 
massive compilation of blood groups.* And 1 knew next to nothing 
about racial intelligence and could not see that it would be very 
useful when applied to regional populations of a single major 
race, the Caucasoid. 

The sequel to The Origin of Races promises to be full of talk 
about blood and brains, hut in this present book I have little to 
say about these subjects—^for different reasons than in ^939. De¬ 
spite claims to the contrary^, the blood groups of fossil hones can¬ 
not be determined. Nor can dead men take intelligence testSH. 
However, it is a fair inference that fossil men now extinct Mere 
less gifled than their descendants who have larger brains, that the 
subspecies which crossed the evolutionary threshold into the eate- 

^ W. C. Boyd; "Blood Cnmps;" Vol. 17 (1939!, pp. il^- 

2.40. 
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gory of Homo sapiens the earliest have evolved the most, and 
that the obvious correlation between the length of time a sub¬ 
species has been in the sapiens state and the levels of civilization 
attained by some of its populations may be related phenomena. 

Yet every major race, however advanced in civilization some of 
its component populations have become, also contains remnant 
bands of simple hunters and gatherers to remind us whence we 
all came. The monkey-hunters of the forested slopes of Central 
India are as Caucasoid as Charles de Caulle, and the Ghosts of the 
Yellow Leaves, who haunt the hillsides of Upper Siam and Laos, 
as Mongoloid as the Mikado. 

These, however, are not the main points of the book. This is a 
work of history, the history of a primate genus, and in it science is 
only a set of tools used to discover the pathways of human evolu- 
don—^pathways that have led us from a time of obscurity to a mo¬ 
ment of bright sunhght, with no man knows what fate lying ahead. 


Devon, Pennsylvania 
January 23, igSs 


CAiuLEroN S. Coon 
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THE PROBLEM 
OF RACIAL ORIGINS 


On the Antiijtiity of Races 

T THE DAW N of histofy, which is Rnotlier way of sajing 
“beginnmg with Herodotus,” literate people of the ancient world 
were well aware that mankind was divided into a number of 
clearly differentiated races. Even before that, racial differentia¬ 
tion can be traced back to at least 3,000 b.c., as evidenced in 
Egyptian records, particularly the artistic representations. M'e also 
have pictures of white people on the walls of western European 
ca^'es which are as much as £0,ooo years older. 

How many kinds of people there were in the world w'as not 
really known until after the voyages of discovery that tore the veil 
from the Americas, the Pacific islands, and Australia, Even then 
the problem of classifying the races remained, and it has not been 
settled to this day. 

For present purposes I am using a conservative and tentative 
classification of the living peoples of the world into live basically 
geographical groups; the Caucasoid, Mongoloid, Australoid, Con- 
goid, and Capoid. The first includes Europeans and tlreir overseas 
kinsmen, the Middle Eastern Whites from Morocco to West Paki¬ 
stan, and most of the peoples of India, as well as the Ainu of Ja¬ 
pan- The second includes most of the East Asiatics, Indonesians, 
Polynesians, Micronesians, American Indians, and Eskimo. In the 
third category fall die Australian aborigines, Melanesians, Papu¬ 
ans, some of the tribal folk of India, and the various Negritos of 
South Asia and Oceania. The fourth comprises the Negroes and 
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Pygmies of Africa. I have named it Congoid after a region (not a 
specific nation) which contains both kinds of people. The term 
Negroid has been deliberately omitted to avoid confusion. It has 
been applied both to Africans and to spiral-haired peoples of 
southern Asia and Oceania who are not genetically related to 
each other, as far as we know.* Negroid will be used in this book to 
denote a condition, not a get^raphical subspecies. The fifth group 
includes the Bushmen and Hottentots and other relict tribes, like 
the Sandawe of Tanganyika. It is called Capoid after the Cape of 
Good Hope. If this subspecies once occupied Morocco (see Chap¬ 
ter 13), the cape can be thought of as Cape Spartcl. Either way, 
the term is appropriate. 

My aim in this book is to sec how far back in prehistoric an¬ 
tiquity these human racial groups can be traced. Did they all 
branch off a common stem recently, that is, within a few tens of 
thousands of years, after mankind had evolved as a single unit to 
the evolutionary state of the most primitive living peoples? Or did 
their moment of separation lie lower down on the time scale, wlien 
Tong-extinct types like the so-called ape men of Java and China 
were still alive? If the second is true, much of the evolution of the 
different existing races may have taken place separately and in 
parallel fashion over a period of hundreds, rather than tens, of 
thousands of years. The first hypothesis is the one more commonly 
held, but it presents some impressive stumbling blocks,* 

If all races had a recent common origin, how does it happen 
that some peoples, like the Tasmanians and many of the Australian 
aborigines, were still living during the nineteenth century in a 
manner comi>arable to that of Europeans of over ioo,qoo years 
ago? Either the common ancestors of the Tasmanians exm Aus¬ 
tralians and of the Europeans parted company in remote Pleisto¬ 
cene antiquity, or else the Australians and Tasmanians have done 
some rapid cultural backsliding, which archaeological evidence 
disproves. 

If the ancestors of the living races of mankind were a single 

’They differ eompletety in bW-group pnitems. p^lcularfy in (he Rherus 
gene*. 

*S<* W. W. Elawell;, Jr.: .VanifW in the Afni^jng {New Yorici Doubleday and 
Company, 1959). ti^iecially p. 23.6^ and C. S- Coon't review of iame in Science, 
Vol. 130, NV 3386 (1959)1 pp. 1399-1400. 
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people a few thousands of years ago and they all spoke a single 
language, how docs it hapj)en that tlte world contains thousands 
of languages, hundreds of w^hich are unrelated to each other, and 
some of which even use such odd sounds as clicks? Some lan¬ 
guages are tonal and others are not,, and the difference between a 
tonal and a nontonal language is liasic and profound. Eskimo and 
Aleut, which are closely related languages, have been separated 
for about two thousand years. It takes at least twenty thousand 
years for two sister languages to lose all scniblance of relation¬ 
ship." If, therefore, all languages are derived from a single 
mother tongue, the original separation must go hack many times 
that figure. The only alternative is that more than one line of 
ancestral man discovered speech independently. Even so* the 
number of languages spoken by a single subspecies, the Mongo¬ 
loid, is great enough to imply a vast antiqultj . 

All tlie evidence available from comparative ethnology, linguis¬ 
tics, and prehistoric archaeology indicates a long separation of 
the principal races of man. This is contrary to the current idea 
that Homo sapi^fis arose in Europe or western Asia about 35,000 
B.C., fully formed as from the brow of Zeus^ and spread over the 
world at that timCj while the archaic species of men who had 
preceded him became conveniently extinct. Actually, the honiin^s 
sopicYitcs in question were morphologically die same as living 
Etiropeans. To derive an Australian aborigine or a Congo Pygmy 
from European ancestors of modem type would be biologically 
impossible. 

The current idea is based on the study of comparative anatomy 
without reference to evolution, and a misunderstanding of pale¬ 
ontology. One anatomistj Morant,* found by means of a niim 1 >er of 
measurements taken on less than ten Neanderthiil skulls that this 
ancient population differed in rnean measurements from a number 
of modern populations more than the modern skulls differ from 
each other. The differences reflected mainly the fact that Kean- 

* D. H- Hvmes; “Lcicic^ishiUstlcs So Far** CA, Vol. 1 , Xc, 1 ( 19^)1 ?■ 3-44' 
The ao.iwo-jr'^ar calculflticin, @ KMiswvalllve figis™, £s my omiTI, bciiErd on HjiTtuk 3 
dutA. 

*C. M. Morant: ^'Studies fif Paleolithic Man, II. A Biofnrtric Study of Nean- 
derthdoid Skulls and of Theti Roktionshlps to Modem Racial Types." Bkmctrik^ 
Vol. i (igfly). pp. 3l9-So. 
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derthal men had low, flatlish cranial vaults and protruding faces; 
but these features could liave come from a small number of genes 
concerned with adaptation to cold weather. Since 19^7, when 
Morant’s study was published, “progressive” and “transitional” 
high-headed Neanderthals have been unearthed in western Asia. 
These new discoveries suggest that the total extinction of that 
fossil race is unlikely. We now have fossil skulls from China, .Af¬ 
rica, and Europe, found since Nforant studied the Neanderthals, 
which closely resemble the modem races in features that seem to 
have evolved and been handed down locally. Such features in¬ 
clude the extent to which the face is flat or beak-like, the shape of 
the nasal bones, and the size ratio of front teeth to molars. If we 
grant that races, like the species to which they belong, can evolve, 
our problem becomes simpler. 

The misinterpretation of paleontology by nonpaleontologists 
came about natumlly. Anyone who studies the family trees of 
various lines of animals over millions of years is bound to E>e im¬ 
pressed by the multitude of extinct species, and to notice that the 
living animal species are descended from very few ancestral ones. 
When this observation is applied to many forms of life over the 
span of geological time, it holds true; but for man it does not. Man 
is little more than a half million years old. Geologically speaking, 
we were bom yesterday. The fossil men now extinct differed 
from each other in race, and were not members of separate species 
except in the sense that one species grew out of another. 

As human beings are animals, they are subject to the same laws 
of evolutionary change that govern the rises and falls of other 
species and their transmutations into increasingly complex and 
efficient forms. Therefore we have two jobs to do; (j) to surs'ey 
the rules of species formation and the differentiation of races, in¬ 
cluding the composition of populations, systems of mating, dif¬ 
ferential fertility, and geographical adaptation at different ecolog¬ 
ical levels, as they may apply to man; and (a) to go over with a 
fine-toothed comb all the original evidence about fossil specimens 
of man and bis predecessors which can be found. This includes 
actual specimens, casts, and technical reports, some lying on the 
bottom shelves of library stacks, with pages still uncut, and un¬ 
disturbed for decades. Because few textbook writers have both- 
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ered to consult these primary' sources, few new ideas about the 
evolution of races have reached the public for a long time. 


The Problems of Hunion Taxonomy: the 

Over two liuiidred years ago Linnaeus, the father of taxonomy * 
or systematic^ as he called it* initiated the practice of giving each 
species in nature an italicized double name, or biriomfnolj one of 
which was Homo sapiens. The first word is the name of the genus 
and the second that of the species itself* In the species Homo 
sapiens he included all living peoples. At that time no fossil men 
had been discovered, and the genus Homo had therefore hut a 
single speciesp 

Linnaeus used only one word to designate biological units 
smaller than the species: variety. At that time the concept had 
not yet arisen that the unit of inheritance and evolution is the 
population to which an individual belongs rather than the indi¬ 
vidual himself, and the eitact meaning of vatiety was not cleat* In 
recent years taxonomists, in reviewing the nomenclature of spe¬ 
cies^ have found that many units given specific rank in the past 
Were or geographical races, of larger units, and that 

what had been called varieties w^ere races of one rnagnitiide or 
another, or even individual variants. 

In order to obtain material for classification, zoologists were 
kept bu^y collecting skins and skulls of many kinds of animals, 
and paleontologists removing bones, teeth* claws, and shells of 
andent animals from the ground. Rarely did the paleontologists 
have whole skeletons to work with; and even when they did, 
characteristics studied by zoologists, such as hair form and color, 
skin stitrcture, and the number of mammary* glands, could not be 
determined except in a very few cases+ as when mammoths were 
found frozen in the ground. 

Whereas zoologists could collect large numbers of contempo¬ 
rary specimens^ paleontologists sometiines possessed only unique 

^For a lucid inWuctiOTi thifl subfpct, G, C. Simpsemt Frinci^t^ 
{N€W Yo-rk] CaKitrtbia Pf«s; 19®^) _ 

Priiiciplps of CUislficatioa and a CliKificalSOTi of Mmnimali, BAMN^ Vol. Sg 

( 1343 ). 
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specimens, which had to be related to others from different times 
and different places. Often the time gap between apparently re* 
lated specimens was so great that it was unlikely that they could 
have belonged to a single species. Being cautious men, most 
paleontologists considered it more conservative to give separate 
generic names to unique or rare fossils of different periods than 
to assume their identity, particularly when in living animals such 
as the sheep and goat, which belong to different genera, the only 
difference visible in the skelton is the relative lengths of the seg* 
ments of the forelimb. Paleontologists therefore formed the habit 
of giving new and unique specimens separate generic names, 
setting aside the finer classification of related species until more 
bones had been found. 

When, in the second half of the nineteenth century, paleontolo¬ 
gists and archaeologists began turning up the bones of fossil men, 
some of them applied this practice to the much more limited field 
of anthropology, and we find such designations as Pithecanthro¬ 
pus erectus. Sinanthropus pehinensis, and more recently, Atlan- 
thropiis mauretanicus tagged to specimens some of which differ 
from one anotlier no more tlian do individuals in the living species. 


Homo sapiens 

The final difficulty with this type of taxonomy is that it can¬ 
not be reconciled with our time scale. Simpson, Kurt^n, and others 
have shown that, within the geological periods with which we are 
concerned, a genus of mammals requires about eight million years 
to establish itself, and it usually makes no difference whether the 
animals are large or small, or fast or slow to mature.* 

The oldest fossil-man remains that are definitely and indu¬ 
bitably Homo may be no more than 700,000 years old. If there 
really w«re, during the last 700,000 years, four genera of fossil 
men, including Homo, Pithecanthroptis, Sinanthropus, and Atlan- 

•Simpson: The Mn/or Fwlbw of Foofnllon (Npw York: 0>Iun»btB Unlvcnity 
Pr«»: 1553). 

B. Knit^n; "Bates of EvqlutfoQ in Fo«il MamRial!!,'' CSHS, Vd. aj ( losa) 
pp. 205^15. 
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thropus, then these genera must have parted company early 
in tlie Pliocene, and we have neither manlike bones nor tools from 
tills period. 

Later on, after tools had appeared, we find that both Atinn- 
thropus in North Africa and Homo in Europe were making stylis¬ 
tically similar stone implements. Although a great many claims 
can be made for parallel evolution, it is inconceivable that men of 
two distinct genera could have made similar tools. 

The concept that the fossil men so far found, who lived during 
the last half million years, belonged to more than one genus is 
impossible both anatomically and in terms of behavior, as re¬ 
vealed by archaeology. This concept must be abandoned, and 
indeed many zoologists and anthropologists have already dis¬ 
carded it. Of the names proposed for our genus, Homo has two 
centuries of priority, and Homo is what we are, wliat our known 
ancestors were, and what our unknown ancestors could have been 
for as long as eight million years. 


The Species Concept 

In THE whole field of taxonomy no identification is as impor¬ 
tant as that of the species of an animal. Higher categories, such as 
the genus, family, order, and so on, are subject to argument and 
revision, and lower categories, the subspecies and local race, are 
also more difficult to establish. The species, however, is the pivot 
of the entire structure because it is the unit of evolutionaiy 
change. 

In the early days of taxonomy, a collector \^'Ould shoot a bird 
or animal, keep its skin and skuU, compare it with others in exist¬ 
ing collections to determine whether it was something new, and 
if it was, he would write up a detailed description, giving the 
bird or animal a new name. It thus became the ty-pe specimen, or 
holotype, of its species, and future collectors would compare their 
discoveries with it. This practice was applied to the anthropologi¬ 
cal field. Blumenbach, whose classification of mankind in the 
familiar fivefold skin-color system is still used in some school geo- 
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graphy books, selected a particularly handsome skull frorn a Eu¬ 
ropean collection as the type specimen of the white race, and as it 
had belonged in life to a native of the Caucasus Mountains, white 
people came to be called Caucasians, or Caucasoids, and still are. 
As late as 191a Boule selected the skeleton of La Chapclle aux 
Saints as the type specimen of Neanderthal man, which he com¬ 
pared to the skeletons of one Frenchman and three anthropoid 
apes. 

As early as Darwin, however, it was recognized that a species is 
not just the specimen that happened to be killed or unearthed 
first, and others later found to resemble it, but a population. In¬ 
deed, Darwin based his theory of natural selection on his obser¬ 
vation that individuals of a species are variable, and that one 
need not be more typical than another. As time went on. it liecame 
clear that a species is a breeding unit or population, which has a 
gene pool of its own. and not just a collection of individuals, and 
that each population is a separate entity, li^ung in two related 
states of dynamic equilibrium. The first regulates the balance be¬ 
tween the individuals that compose the population. The second 
governs its relations with the otlier species in its environment. 

Another early obser^’ation was that members of dilferent spe¬ 
cies do not interbreed, at least in a state of nature. It was first 
thouglit that this was not for lack of trying but simply because 
each species was incapable of fertility with any other. However, 
early in the tw-entieth century' the rising science of genetics made 
it clear that some animals of different species could produce fer¬ 
tile offspring if they could be made to come together. Sterile hy¬ 
brids like the mule were known from antiquity, and tiger-lion mix¬ 
tures have been produced in zoos, but hybridization, it was found, 
is not a common or important mechanism of evolutionary' change 
in the higher animals, as it is in plants. Furthermore, as each spe¬ 
cies is in genetic equilibrium witli its environment, the addition of 
new genes from an animal with a different kind of equilibrium 
could be expected to produce offspring less viable than either 
parent, 

The important distinction ts that members of potentially inter- 
fertile species do not ordinarily interbreed either because their 
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breeding periods fall at different seasons or because they simply 
do not attract each other: they do not recognize each other’s mat¬ 
ing symbols—visual, olfactory, auditory, or whatever. 

In any case, whether or not unconffned animals of different 
populations interbreed when given the opportunity is the critical 
test of a zoological species. Paleontologists, of course, cannot iL»e 
tins test, which may be another reason why they prefer to deal in 
the more readily identified unit of the genus. In the case of living 
human populations, we can confirm Linnaeus’s decision that all 
men belong to the same species, not only because all races arc in- 
terfertile but also because some individuals among them inter¬ 
breed, although others oppose mi?tture. In the case of early human 
populations unearthed by archaeologists, we cannot be sure 
whether interbreeding has or has not taken place; and at only one 
site, the Mt. Carmel caves of Palestine, is there any evidence—a 
high degree of individual variability combined with a mingling of 
tool forms—to suggest that the races were mixing, but even that is 
inconclusive. Therefore, the statements commonly made that 
Pithecanthropus, Sinanthropus, Neanderthal man, or a member 
of any other ancient population was unable to interbreed with his 
neighbors, if he had any, is speculative and cannot be demon¬ 
strated. 

These statements are based on the old idea that if in some char¬ 
acteristic the ranges of variability of two populations fail to over¬ 
lap, then these populations are different species. If this were true, 
then the Pygmies and Watu.si of Ruanda-XJrundi in Central Af¬ 
rica, who live near each other, would be different species on the 
basis of stature, and the black-skinned and white-skinned races of 
the world would also be different species. 

This obsolete concept of single-character taxonomy has long 
since been abandoned. Zoologists now base their decisions on all 
the characteristics they can identify and measure, characteristics 
which together give the animal its essential nature, its (to borrow 
a psychological term) gestoJt. The determinalton of species can¬ 
not be made by feerling figures into a computer. It is in a sense an 
art, practiced by men of experience who know, first of all, how 
species are formed. 
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The Spatial Eequiremenis of Species 
and Their Geographical Differeniiation 

Zoologists recognize two kinds of species, nwnotypic and 
polyttjpic.^ A monotypic species contains a single pattern of ge¬ 
netic composition, usually because it is a single population that 
occupies a single, environmentally uniBed lebensraum in which 
interbreeding is easy from one end of its territory to the other» 
Monotypic species are in the minority. A polytypic species, on the 
other hand, is broken up into a number of separate populations, 
each occupying its own territory. Usually these territories adjoin 
each other but are partially separated by environmental barriers. 
Cene Bow across the barriers is infrequent enough to permit the 
development of separate genetic patterns but frequent enough to 
prevent the different populations from becoming individual spe¬ 
cies. When these barriers become absolute, local speciation can 
occur. Once a new species has arisen, it is likely to expand into a 
number of territories, where adaptation to new conditions will be 
rapid. This is undoubtedly what happened to our ancestors once 
they had acquired the erect posture and begun to use their hands 
for something beside locomotion and their mouths for something 
other than feeding and biting. 

Regional populations of a polytypic species, once it has become 
established and has spread, are normally aliopatric, a term which 
means simply “occupying different territories," If they were not 
allopatric. they would compete with each other for food, and one 
would drive out or absorb the other. Nonnalty the one longest in 
situ has the advantage over newcomers because it has adapted it¬ 
self to its new environment by favorable genetic changes, unless a 
geographical principle is involved, as in the case of isolated j>opu- 
latioiis Uke those that arise on islands. Because they evolved with¬ 
out competition, such populations are usually vulnerable wlien 

^This Icnii should not bf conlused with the word poltfmarphic^ which meflTH* 
In the of genetlcistf, that inside a. given populnt^cm marc th^n one geive 

is available far a given pc^tion on a chrnmuM^ime; the futhcf may cany one, the 
mother another. The bcst-hnoun eican^ple is the po»ihtiity of having m gene for 
Ag or O on. a chroniosomc In the ABQ bTood'groLip lystnnu 
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their territories are invaded by newcomers which evolved on large 
contineotal areas where competition is keen, 

Related species, however, can be sympatric, which is zoologese 
for saying that they can occupy a single territory without inter* 
fering with each other, just as zebras, wildebeeste, and giraffes 
feed together on an African plain. Sympatric occupation is the 
rule for animals that belong to different genera, families, orders, 
and even higher categories of classification, whicli is why we have 
regional faunas. It is not very common among closely related spe¬ 
cies because they usually compete for food. 

Whether or not related species are sympatric or allopatric de¬ 
pends to a large extent on their eating habits. If a species special¬ 
izes in a narrow dietary range, it can coexist with another that 
specializes in a different range. The Australian koala hves essen¬ 
tially on the leaves of a few kinds of eucalyptus, tlie presence of 
which limits its range but allows it to coexist with other species of 
marsupials on the ground below; the giant panda of western 
China subsists largely on bamboo sliools whereas the smaller red 
panda eats a variety of foods. 

Animal species that specialize hi food are called stenophagous, 
the Greek term for narrow-feeding. Those that eat many kinds of 
food are called euryphagous, or wi de-feeders. Like any other spe¬ 
cially, stenophagy permits a rapid expansion in a narrow milieu, 
but it is not the road to evolutionary success. Euryphagy involves 
an animal in heavy competition, but if it survives, it has a better 
chance of expanding over areas with differing food supplies, and 
of undergoing further speciation. 

In the case of man, he is euryphagous and always has been. 
Man can eat roots, succulent leaves, fniits, berries, eggs, and flesh. 
Except for grass, he can eat virtually everything that other ani¬ 
mals eat, and this puts him in competition with many other spe¬ 
cies and with other populations of his own and related species. 


The Subspecies 

The next taxonomic division below that of species is the sub¬ 
species, A subspecies is a regional population of a polytypic spe- 
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cies (a spedes with a number of separate populations) which 
meets two tests: (i) it occupies a distinct geogtapkical territory; 
(2) « differs from other subspecies of the same species in measur¬ 
able characteristics to a considerable degree (to he specified 
shortly). 

Subspedes nnist by definition be allopatric; if several subspe¬ 
cies were to inhabit a single region, they would breed together 
and the differences between them would be obliterated. Within 
its own geographical territorywhich has an environmental char¬ 
acter of its owm, the subspecies has achievedp or is in the process 
of achieving, an adjustment to its local food supply, to the local 
climate, and to the behavior patterns of other animal species w ith 
which it shares its domain. After each subspecies has worked out 
a balance with all other elements in its local environment, it is not 
likely to change very much until its situation changes: natural se¬ 
lection will prune off unfavorable mutations that arise locally and 
keep the favored gene ratio constant. 

Over the border, which may be a natural barrier such as a range 
of mountains or a patch of desert, or even a critical isotberm, may 
be found another subspedes of the same species, equally w^ell es¬ 
tablished in a state of equilibriurn with its environment. As the 
two environments differ in certain details^ so do the genetic struc¬ 
tures of its occupants. What is good for A is less advantageous for 
B, and vice versa. In each territory, natural selection keeps the 
gene structure of the local subspecies constant by also eliminat¬ 
ing unfavorable genes that flow over the border. However, genes 
which are unfavorable in both environments may be eliminated 
in both populations, so that A and B may evolve together into a 
new polytypic species that retains its original set of subspecies. 
This is what we think happened when a number of human sub¬ 
species passed the threshold from Homo erectus to Homo sapiens. 

Taxonomists have set up an arbitrary procedure to determine 
whether two or more populations within a species are morpho¬ 
logically different enough to qualify as subspecies* It is called the 
overlap test and is applied both to visible criteria, such as tooth 
size, and to invisible ones, such as blood groups. If in any w'cll- 
defined, presumably heritable morphological character, a repre¬ 
sentative sample of population A differs from a representative 
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sample of population B to or beyond a critical degree, tlien we are 
dealing with subspecies. The critical degree is 75 per cent. If 75 
per cent or more individuals of A are different from lOO per cent of 
B, then the two are probably subspecies,* 

This method was devised for use on large samples of living ani¬ 
mal populations and it can be applied to modem anthropometric 
series, but it is rarely if ever useful in the study of fossil man be¬ 
cause we have few samples large enough for analysis by proba¬ 
bility statistics. When applied to modern human populations, this 
test shows that Homo sapiens is at present a polymorphic species 
divided into a number of clearly differentiated subspecies, each 
centered in its own territory. 

The concept of subspecies is essentially zoological and is used 
almost entirely to describe regional variations in animal species, 
How’cver, paleontologists also use it occasionally, to describe steps 
in a single evolutionary line which they consider too small to 
merit the rank of separate species. Such units may be called sue- 
cessional suhspecies, or toflogcuons—‘named for a mid-nineteenth- 
century paleontologist, W. Waagen.* In order to keep confusion to 
a minimum I shall not use the word subspecies in this book to 
designate such successive units. W^icn successive species must be 
split, I shall do it in terms of the evolutionary levels or grades 
through which they have passed. 


Mosaics, Clines, Local Races, and Racial Types 

Below the taxonomic level of the subspecies, zoologists find a 
sometimes bewildering array of local racial variations of a minor 
nature, which exist because subspecies as well as species can be 
polytypic. This is as true of men as it is of mice, for man is the 

•E. Mayr, E- C. Lin^lev. and H. L. Usingcr; Methods and Ffindples of Syj- 
tematic (Nfw Yorlc: McCrtw-Hill Book Company; igsi). P l-tB 'What 

blomrtric statlrti^ cowtanU srt awilRblt^, this [*st ca^^be ^rfoiroed wtlhout 

plotting frequency curvisj by using the lonniiU C.D. = ^ in which C D. 

equals CwfficjHit of Difference. M. and M= tJ^r means of two series, and and 
their standard devlaHons. If the C D. Is i-a8 or hifther, sohspecilic rank Is indU 
ented. Attrihutes espiessed fn percentile vnloes mthcr than means may be com¬ 
pared directly. 

* Simpwn: Ffffidpk* of Animat TaxonOtay, pp. l7Sr6. 
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most mobile of mammals. He waits the land, flies the skies, and 
rides the oceans. 

Part of the racial complexity of Homo sapiens disappears if we 
disregard for the moment the distribution of modem peoples like 
white and Negroid Americaiis, Latin Americans^ South AfricanSj 
and white Australians and New Zealanders, whose ancestors 
reached their homes by ocean-going ships in recent times. Before 
then each of the five subspecies recognized in this book ^vas fiimly 
and uniquely installed in its geographical center. Betw^een the nu¬ 
clei of these five centers lie intermediate regions of two kinds. 

One of them is the mosaic, which contains relict populations 
living as enclaves in refuge areas. For example, in India at least 
two forms of Australoids, classified as **tribat peoples,"' dwell in 
the hills, surrounded by Caucasoids whose home is the plains. 
Such a mosaic pattern is the product of earlier^ but not geologi¬ 
cally ancient, migrations that have not had time to fuse. As will Ije 
showm in the next chapter, it is tj^pical of the tropics of the Old 
World. 

The other is a region of racial transition, a frontier-in-depth 
within which a subspecies grades into another through intermedi¬ 
ate forms. It may be called a ditmr zone because in it the popula¬ 
tion of the species intergrades in one or more measurable charac¬ 
ters. In each heritable feature, the gradient is called a For 

example, the living Europeans grade from a high frerjuency of 
blue eyes in the northw^est, particularly in Ireland and Scandina¬ 
via, to a high frequency of browm eyes in the soulheastern part of 
the continent. This eye-color gradient h a dine. 

Whole complexes of related dines are found in cUnal zones. 
For example^ in central Asia north of the Himalayas Caucasoids 
merge into Mongoloids through the persons of several Turkic¬ 
speaking peoples like the Kirghiz, Uzbeks, and Turkomans, This 
clinal zone is a broad one. On the southern face of the Himalayan 
wall a similar but narrow clinal zone stretches through a steep in¬ 
termediate altitude zone, in northern India, Nepal, Sikkim, Bhu¬ 
tan, and NEFA (Northeast Frontier Agency). As can be seen by 

^ J. S. Htiiley; *"Clinc 5 i .^n Auxiliary Ta.xatbOaTiic: Frinclpte,*^ Vfil, 1^3 

(19a®). p- ^19- Sec obo Simp^; FnJici/jicj af Animoi Taxonomy, pp, xfBSo. 
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tliese examples, the slmrpef the enviroiimenta! barrier the nar¬ 
rower tlieclinal zone between subspecies. 

Not only in relict enclaves and clinal zones, but also within the 
nuclear territories of subspecies, regional populations of minor 
rank may be found which differ from each other in perceptible 
ways short of the requirements of subspecies. Tliese are known as 
local races. As they rise and disappear rapidly, they receive little 
attention from zoologists and usually none from paleontologists. 
In man they are considered important by people without a bio¬ 
logical background, usually because such groups may he identi¬ 
fied to a certain extent with social, political, or religious units. 

How many local races could be identified and counted among 
living men is difficult to say, and different anthropologists might 
each find a difforent number. Such details are of no importance in 
this book, but it is important for us to know that local races exist 
and are formed by the same biological mechanisms that have 
fostered larger taxonomic units in the past. 

Races like the Nordic, Alpine, Medilciranean, East Baltic, and 
Dinaric, wliich loom large in tlie Europe-centered literahire of 
anthropologj', are neither subspecies nor, in a strict sense, local 
races, although some local races may be defined in these terms. 
These words have also been used in the sense of types, which can 
he picked out of local populations. One may find a Spaniard who 
is typically Nordic in the midst of a population of Mediterra¬ 
neans, including his own brothers. In a sense the situation is 
genetically comparable to finding a man of blood group B whose 
father’s group was A, Types selected in this fashion are interesting 
to observe, and we notice them eveiy day. \\Tiether or not they 
reflect the origins of a population in one way or another, we must 
remember that from the taxonomic point of view such tvpes are 
not races but simply the visible expressions of the genetic varia¬ 
bility of tlie intermarrjdng groups to which they belong. 

However, if we return to the first test of subspecies, geographi¬ 
cal integrity, we are at first sight on shakier ground. Whites, Ne¬ 
groes, and American Indians occupy the United States sympat- 
licallv. Hindus, Fijians, and Europeans similarly occupy the Fiji 
Islands, and many other examples might be cited. As we study 
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each instance, we iind that this situation is a recent one, as time is 
measured biologically, and it is always associated with the expan¬ 
sion of peoples who ha\'e left the food-gathering stage of sub¬ 
sistence far beliind- 

Let ns omit, for the moment, tlie agricultural peoples of the 
world and the colonists, and consider only the peoples who still 
are, or until recently were, food gatherers* These hunters and col¬ 
lectors are drawn from all 6ve geographical races listed on page 3. 
Each race is confined to a single territor)' without overlap except 
in two regions: India, and southeast Asia plus Indonesia. Owing 
to a lack of skeletal materia], we do not know when the ancestors 
of the various food gatherers moved into India, nor indeed wliich 
race was earliest there. In southeast Asia and Indonesia we know, 
as will be explained in Chapter 10, that Mon^loids began re¬ 
placing Australoids about 10,000 years ago, after the invention of 
the bow' and the domestication of the dog had made some hunters 
more efficient than others. 

This southward movement was a trickle compared to what hap¬ 
pened in many other places 4,000 years later. By or after 6,000 B.c. 
a number of local populations began to advance from the ecologi¬ 
cal niche of hunters and gatherers to that of food producers, and 
territorial expansions followed. These movements started no more 
than four hundred generations ago. counting twenty-five years to 
a generation. The colonial movements that brought Europeans to 
America, South Africa, Australia, and New Zealand took place 
less than bventy-fivc generations ago; only about twelve genera¬ 
tions separate most descendants of passengers on the Mayflower 
from their celebrated forebears. 

These various movements have greatly restricted the territo¬ 
ries of aboriginal food gatherers, but gatherers arc still present in 
reduced numbers. Mativ more have been absorbed into the new 
food-producing populations or have borrowed the techniques of 
food production from newcomers to their territories. Since tlie be¬ 
ginning of agriculture no new- subspecies have arisen; the princi¬ 
pal changes that have taken place have been vast increases in the 
numbers of some populations and decreases to the threshold of ex¬ 
tinction in others. All this points to one conclusion: the living sub¬ 
species of man are ancient* The origins of races of subspecific rank 
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go back mto geological antiquity, and at least one of them is as 
old, by definition, as our species. 


The Differentiation of Species 

Sfecies FOUMATiON IS belJoved to be the product of four 
principal factors; inutat/on, recombination, select ion, and iso&i- 
fton.* A muferion is a heritable, spontaneous, and within certain 
limits random change in the chemical composition of a molecular 
segment of a chromosome knoiAii as a gene or gene locus,* These 
changes take place normally in all organisms at individual fre¬ 
quency rates that can be predicted. As most mutations produce 
unfavorable effects, relatively few ate passed on or participate in 
species formation. The same mutation, favorable or otherwise, can 
appear time after time, at its own rate, in indi^'iduals of different 
races. Yet mutation is the primary element in evolution. The other 
three are secondary. 

Recombination, known as Mendel's second law, is the process 
by which rows of gene-moiccules strung together on chromosomes 
break up and form nevr association^.'* At meiosis, that critical mo¬ 
ment in fertilisation when a single array of paternal chromosomes 
lines up with and joins a single set of maternal chromosomes, the 
pairs do not always merge with each other in a regular fashion. 
Some chromosomes cross over each other at various loci and trade 
strings of genes. Others break up and the fragments attach them¬ 
selves to other chromosomes or get lost. These new arrangements 
can also cause changes in the resultant organ ism. 

Selection is the well-known pruning process by which the envi¬ 
ronment determines which novelty produced by mutation or re- 

Mayr; "ChnURe of Crnelie Envutminent and Evijliiticii" b J- Hu»l«y, 
A. C. Hnniy. and E. B. Ford, wla.: Evoiutlon oi a Procea (Londpo; George Al¬ 
len and Unwin; PP' isr-^o- 

* More leetinlcflUy, It is n change in the sequence of ruidcotfdci within a ON A 
(deiArlbofluelek wid) molecule of a single chrotnoJOrne, See P. Alexander: 
"Radiation-Imitating Chemicals," SA. Vol joa, No, i figSol, pp- M-ioS- Ac¬ 
cording to Demarec, there are about 10 to 15 genes to each DNA molMule, or 
ao lo 30 to a pair of motcciileS- hf. Demareo: "the Nature of the Gene, AJHG, 
VoL 13, No. 1 (19B1), pp. 111-/. 

* For present pinposea this process is not also called a nutaliOP. S« Simpson; 
the hfofor Features of Evolfittott, pp. Sa—3. 
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combination shall gradually spread through the group because 
of its superiority to the old trait it replaces, and which novelty 
shall be eliminated because it is unfavorable. As most mutations 
are unfavorable, when a species is not perceptibly changing, se¬ 
lection serves almost entirely to preserve the status quo. However, 
the process of replacement is characteristically slow. Old genes 
have a habit of hanging on as minorities, and if the environment 
changes back once more, they may re-emerge as majorities, in new 
combinations. 

fso^ton, the fourth factor, is necessary for the rise of new spe¬ 
cies because, unless a breeding population t$ self-contained, natu¬ 
ral selection may be unable to eliminate old, unfavorable genes 
from its pool. A constant gene flow from neighboring populations 
may renew the old genes as fast as they are being lost, In a mono- 
typic species such gene flow is impossible by definition. But in a 
polytypic species only those genes can be eliminated which are 
unfavorable to all its component units. When this happens, the 
species evolves as a whole, whereas its component populations 
may retain their local differences. 


Balanced Folymcrrphism 

S o M E TI Nf E s it is disadvantageous for a population to elimi¬ 
nate its old genes completely. An old gene may possess the ability 
to meet an old crisis, if that crisis should return. Furthermore, the 
old gene and the new one with which it shares, as an alternate, its 
position on a chromosome may do things together that neither 
could do alone. 

In genetic shorthand, AB may be better under some conditions 
than either AA or BB. The best-known example of this effect in 
man is probably the so-called sickling trait common among West 
African Negroes, This is expressed by the letters S and s. S means 
that you have the trait, s that you don’t. The S gene curls the red 
corpuscles in the blood, impeding oxygen Sow; the s gene has no 
known effect. The S gene alone resists malignant malaria, which 
kills many children. But an SS child may die of oxygen starvation, 
and an ss child of malaria, whereas an Ss child is likely to survive 
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both diseases. The popuHatton profits by die retention O'f both 
genes, each of which has a disadvantage in that particular envi¬ 
ronment. 

The example just cited may explain the presence of genetic 
variability in many populations even though we don’t yet under¬ 
stand why it is there in each case. It may also in part explain the 
re emergence of "types," 

On the Timing of the Individual Crotcth Cycle 

In addition to mutation, recombination, selection, and iso¬ 
lation, biologists have discovered a fifth evolutionary process 
which is tertiary because it depends on combinations of the other 
four, only one of which, Tnutation, is primary. Tliis is a heritable 
change in the time of appearance of different characters in the 
growth cycle of the individiiaL 

Each organism passes through three principal stages of devel¬ 
opment. It starts as an embryo, a fertilized egg in the process of 
cell division which has not yet reached the point where an em¬ 
bryologist can tell its species. In man this condition lasts alxnit 
nine weeks. Then in mammals it becomes a fetus, in birds a chick, 
and in insects a lar\'a.’ After it lias been Ixirn, pecked its way out 
of its shell, or left its cocoon, it starts on the road to adult life in 
different stages of preparation, depending on the class of animal it 
belongs to. 

Both in fetal and postnatal life, the individual must be adjusted 
to its environment, or it will perish. Certain traits that are neces¬ 
sary to the fetus and useless to an adult appear in fetal life and 
then disappear. Other traits apjiear as they are needed. Inciden¬ 
tally, it is not tnie that every individual recapitulates the fonns of 
all its ancestors from the beginning of life on earth. We do, how¬ 
ever, recapitulate many of the fetal traits of our ancestors, but not 
all of them, and not all in the original order. Nevertheless, the 
fetus possesses a vast store of transient genetic characteristics that 
could be used in adult life under different circumstances. 

One of the features that all animals inherit Is a built-in timing 
de Beer: £fFi^>fycu dniZ md. (New York: Oxford Utd- 
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schedule which regulates the order of appearance and the dura¬ 
tion of grow'th of different bodily systems. This schedule can be 
upset through standard genetic median isms, such as mutation 
and recombination. The surs'ival of feta) traits into adult life occa¬ 
sioned by such a change is called neoieny. 

The classic example of neoteny is the life cycle of an amphibian 
of the salamander group, tlie axolotl. This animal arrives at sexual 
maturity during its tadpole stage and never leaves die water to 
become an air breather hke odier salamanders, frogs, and toads, 
but reproduces and dies in its original medium. Other examples 
are found among certain birds that have lost the power of flight. 
They retain tliroughout life the down that covers the chick before 
it breaks out of its shell. Ostriches, emus, cassowaries, and pen¬ 
guins have all acquired this ncotenous diatige independently. 

In man’s ancestors neoteny may have been at play before the 
appearance of Homo erectus. The position of the head on the neck 
at right angles to the axis of tlie vertebral column is neotenouSi it 
is found in the fetuses of all the primates and indeed in those of 
other mammals. In the fetuses of primates in general the thumb is 
relatively long in proportion to the length of the other fingers. 
Among many monkeys and all apes the adult animals have short 
thumbs, which in man remain neotenously long throughout life. 

Ill insects, which are bom fully grown and completely adult, 
all changes in timing have to be neotenous. In mammals, which 
are small when bom and dependent on their mothers for food and 
protection, the infantile form differs markedly from the adult in 
many ways. A baby mammal has to grow mightily and in most 
species rapidly, and in the higher species it has much to learn. As 
growth is largely controlled by the endocrines, any shift in endo¬ 
crine balance can cause radical changes in the form and appear¬ 
ance of the adult animal 

In man some races appear infantile in certain respects 
throughout life, w-hereas the children of other races look like 
miniature adults. In some races the color of the hair never changes 
during an individual’s lifetime, except among persons who reach 
advanced senility. In others the hair may start out blond, become 
brown at puberty, and turn white by the age of thirty. 

The classbook issued to the members of the Harvard class of 
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igaS at our twent>'*fifth anniversary contains two portraits of each 
man who was still alive in 1950 and w'ho could be reached. One 
portrait was taken at graduation, die other twenty-Bve years later, 
In some individuals almost no change can be detected; others had 
changed so much that they were unrecognizable. Yet nearly all 
these men were of the same racial origin. Age ciranges, then, vary 
within populations as well as between them. Not one of my class¬ 
mates, however, looked like a Pygmy or a Bushman. 

Races that retain a number of infantile features throughout life 
are called pedomorpkic; those in which mature features appear 
early are called gerontomorphie, after the Greek words pais, a 
child, and geron, an old man. Pedomorphism and gerontomorph- 
ism are most conspicuous in external, visible anatomy, but they 
can also affect the nervous system, tlie vocal cords, other covert 
systems and structures, and behavior. Most fossil men tliat we 
know were gerontomorphie, as witness their heavy brow ridges 
and long faces. Homo sapiens as a whole seems to be relatively 
pedomorphic, although variable in this respect both racially and 
individuallv. 


On Size nml Form: Allometnf 

We must be carefub in seeking for relatienships between dif¬ 
ferent races* not to confuse pedomorpliy and gerontomorphy with 
normal variations that take place when animals of the same or re¬ 
lated species grow smaller or larger. A mouse has a larger brain, in 
proportion to its body size^ than a rat does. A Great Dane's eye¬ 
balls are proportionately smallerp akhough absolutely larger, than 
those of a terrier. 

AniinaLs that are otherwise geneUcally similar vary in propor¬ 
tions according to size, the small ones being more compact, the 
larger ones more attenuated. The principle governing these dif¬ 
ferences is called aUometnj. Zoologists not only recognize this rule 
but express it in formulas. For e.^camplop in the horse family face 
length equals .3 times skull lengthto the 1.2 power.* A big horse 

^ de Beer; op. cil., p- 

A cln-wtc work on l^^J aobjcol is D'A. Wr Thompson's Qwt^ih ami Farm (New 
York: Tlio M,icTiiillfinCoinp.niiy; ig4Sh 
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has a longer face, both absoUitely and relatively, in proportion to 
liis skull length, than a small horee does. By the same token, an 
average African Pygmy has relatively shorter legs and a relatively 
larger bead than does an average African Negro, 


On Sexual Dtmorp/trsm 

Another factor to be considered in comparing races and spe¬ 
cies is the degree of differentiation between adult males and fe¬ 
males in a papulation. This is called sexual dtmojphism. It varies 
greatly both in mammals and birds. Male and female cardinals 
have feathers of different oolorsj yet it is difficult for a nonomi- 
thologist to tell a male from a female robin. Among the primates, 
a male gorilla may be twice as large as any member of his harem, 
whereas the only visible difference in gibbons in the wild is the 
protrusion, through the fur, of nipples in the female that has 
home offspring. 

Sexual dimorphism serves two principal purposes. First, it may 
be part of the selective process in mating, as when male birds 
strut their plumage in the nuptial ceremony, and as when stags 
lock tlieir horns in mortal combat in competition for a doe* Sec¬ 
ond, among some animals that inhabit distinct territories, as for 
example lions, or baboons living in a forest, the exaggerated size 
and fighting equipment of the males permit them to serve the 
function of a border patrol in human communities* The male 
keeps rivals off his feeding ground and away from his wife or 
wives. Neither the male lion nor the male babcxin is any better at 
obtaining food than his womenfolk; in fact, among lions the fe¬ 
male excels at hunting. These animals expend their biological 
capital for territorial defense, just as we spend the bulk of our tax 
money for atomic submarines and missiles. 

In fossil man there is evidence of sexual dimorphism, but it is 
clouded by the paucity of material available for study* In living 
races a great variability can be seen, Australian aborigines and 
western Europeans are highly variable; Mongoloids little. As Ti¬ 
betans dress and wear their hair alike, it is sometimes difficult to 
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tell whether any one person is a man or s woman. This does not 
mean that sexual dimorphism is the same as pedomorphy, for 
some populations with little sexual dimorphism are in certain 
wap gerontomoipliic. No one could call a Plains Indian infan* 
tile, and his women can be huge and craggy. It is difficult, then, to 
decide whether certain racial traits, tike the absence of a heard in 
many Mongoloid males, are the result of pedomorphy, of a lack of 
sexual dimorphism, or of some other aspect of the endocrine story 
yet to be discovered. 

In any case, the presence or absence of marked sexual dim or* 
phism is an inherited racial trait that distinguishes some living 
populations from others. This trait may date back to remote an¬ 
tiquity since it was not involved in the complex of evolutionary 
changes that led from flomo erectus to Homo sapiens. Of this we 
may be fairly confident because the two races that have achies'ed 
the greatest cultural advancement, the Caucasoid and the Mongo¬ 
loid. stand at opposite poles in this respect. At the other end of 
the cultural scale, so do the Australian aborigines, who show 
marked sexual dimorphism, and the African Bushmen, who show 
little of it. 


Hoio Species Have Eoohed 

Like all men, all species must eventuallv die. Just as 
some men perish with neither issue nor close kin and others 
achieve partial immortality through the transmission of some of 
their genes to their offspring, or more remotely, by the survival 
and reproduction of their brothers and sisters—so some species 
become utterly extinct whereas others live on, in a shadowy way, 
through one or both of two evolutionary mechanisms, succession 
and branching. Succession is also called p/ii/felic ecoUition or 
anagenesis; the technical word for brunching is kladogenesis. 

Evolution through succession occurs when a genetically iso¬ 
lated population acquires a new and favorable hereditary trait 
that js controlled by a single gene or by a complex of genes op¬ 
erating in concert. Then the new trait gradually replaces the old 
one through natural selection. 
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Evolution thiough branching occurs when two or more geo¬ 
graphically $eparate populations of a single, polytypic species be¬ 
come genetically isolated from one another and then evolve into 
species of their own. 

Succession tends to favor a process known as general Capta¬ 
tion whereas branching works rather through special adaptation^ 
but the two are not mutually exclusive. 

General adaptation involves the acquisition of a new- trait or 
trait complex that is useful in more than one environment and un¬ 
der various different circumstances. Warm-hloodedness in birds 
and mammals is one example. Another is an increasing intelli¬ 
gence, which many fortns of animal life have developed through¬ 
out geological hkitoiy, A more limited example is the power of 
speech, which is useful to all men. 

Special adaptation involves tire acquisition of a new trait or 
trait complex that is useful in a single environment under special 
circuinstances. It is the process which enables an animal to resist 
heat, cold, or bright light, to see well in dim light, to run faster or 
to swim better than its fellows, or to live without w'ater in deserts, 
and which gives it many other such specializations. Special adap¬ 
tation led the ancestors of the w-hales from the land back into the 
sea, and general adaptation gave them the intelligence needed to 
communicate with one another, by a system similar to sonar, and 
to survive, as mammalian populations, in their aqueous medium. 

General adaptation tends to lead a species into evolution by 
succession because most species are polytypic, and a polytypic 
species includes several populations living in different environ¬ 
ments. E^ch of these populations becomes adapted to its speeial 
environment to a certain degree, but it cannot speciate by branch¬ 
ing as long as it remains in genetic contact with its sister ^xrpula- 
tions. since new traits involved in local specialization cannot com¬ 
pletely replace old ones while genes continue to flow back and 
forth. If, however, in one or more populations a new trait appears 
wliich is equally favorable to all the populations and in all the en¬ 
vironments occupied by the species, then tlie existing gene flow 
w'ill help the new trait replace its predecessor in all the compo¬ 
nent populations, including that or those in which it started. By 
this process the old species evolves as a unit into a new species. At 
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the same time speciation need not prevent the component popu> 
lations from carrying their old, partial specializations, such as to 
heat and cold, from one species into another. 

If, however, a single population of a polytypic species becomes 
physically isolated from its fellows, so that gene flow is completely 
interrupted, then that population can evolve by branching. Now 
special traits diat have no general value can completely replace 
the old ones that used to flow in over the border. If such a popula- 
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tion happens to be confined to a small space, such as an island, 
and lias no natural enemies, it can become a monotypic species as 
specialized as the dodo, the classic example of this process. 

Although the component populations of a polytypic species 
evolve as a unit, they cannot do so simultaneously since it takes 
time for a mutation to spread from one population to another. If 
we measure time on the broad scale of tens of millions of years 
used by paleontologists, these changes may appear simultaneous, 
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but if we measure it on the geologically microscopic scale of the 
last 700,000 years, which is the age of man, we will see that 
related populations, which in our case are subspecies, passed from 
species A, which is Homo erectus, to species B, Homo sapiens, at 
different times, and the time at which each one crossed the line 
depended on who got the new trail first, wlio lived next to whom, 
and the rates of gene flow between neighboring populations. 

Whether a new species is polytypic or monotypic, whenever it 
arises the evolutionary process is essentially the same. The new, 
critical trait responsible for speciation first appears In a few indi¬ 
viduals, and its presence makes little difference to the population 
in which it arises. It may even appear and disappear several times 
before it takes Irold. But after ft has begun to spread, a point is 
reached when those who Irave it begin to outnumber those who 
don't. This point is marked by a rapid growth in population. The 
particular population has gained an advantage over competing 
species in its ow n lehensraum, and in the process it has become a 
new species of its own, 

It need not, however, have completely lost the gene or genes for 
the old trait that is on the way out. After the new species has es¬ 
tablished itself, become stable in numbers, and reached a new 
equilibrium with the other species of plants and animals in its en¬ 
vironment, the old trait may completely disappear, .4t that point a 
second and final threshold of speciation has been crossed. One 
may say that a new species has come into existence w'hen it has 
ac(}uired a new and more favorable ecological position, and that 
it has reached maturity when the traits responsible for these 
changes have completely replaced their predecessors. By the time 
the second threshold has been crossed, as likely as not a new spe¬ 
cies-forming mutation shall have begun to appear, and the cvcie 
has started over again. 

It is easy to understand, then, wliy some populations within any 
polytypic species have come closer, at any given time, to the sec¬ 
ond threshold of speciation than other populations. In man some 
groups of people alive today have preserved archaic traits, diag¬ 
nostic of Homo erectus, in a higher percentage of individuals than 
other populations. For example, more natives of New Caledonia 
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Itave big teeth and Iieav)' brow ridges than a corresponding per- 
centage of Japanese. 

This and similar disparities can be explained in two ways. 
(i) The more archaic population acquired the new trait complex 
that led to speciation later than the more modem population did. 
(a) After crossing the first threshold of speciation, the more ar* 
chaic population has been discarding its old traits at a slower rate 
tlian the more modem population. 

Both explanations can be true at the same time. There is no 
necessary correlation between the time at which a threshold was 
crossed and the rate of change that follows the crossing. In either 
case, the critical mutation may have been original to the popula¬ 
tion concerned, or it may have been acquired by gene flow from a 
neighboring population. The older the trait the more likely that it 
was original; the younger the trait the more likely tliat it was de¬ 
rived from outside. 

In any event, once a species has come into being, the old spe¬ 
cies from which it evolved is extinct. There are several kinds of ex¬ 
tinction: utter extinction without issue, which is commonest 
among monotypic species; extinction through absorption, by 
which a sul)i$pecies ceases to exist as a separate entity when its re¬ 
maining members are taken into the body of another; and extinc¬ 
tion through successive evolution, which is llie process we have 
just described.' 

In the case of man, only the second and the third kinds of ex¬ 
tinction can l>e traced. The Tasmanian almrigines who died out 
in the nineteenth century have living survivors among the racially 
mixed inhabitants of the islands between Tasmania and Austra¬ 
lia, and the Fuegian Indians of Soutli America are disappearing 
into the mixed population of tliat continent. But neitlier Tasma¬ 
nians nor Fiiegians were whole subspecies. The Australoid and 
Mongoloid divisions of man to which they belong survive in large 
mimlwrs elsewhere. Tlierc are also, in a sense, degrees of extinc¬ 
tion, for it takes a long time, on our human time scale, for one 

^ E. ■TollhcrtJ "Same Pa!«fnlpb|»ical Principles SigniJkant In HuTnan Evq- 
Intbop" in W+ W, Howell !i, «I.L Early Stcn in the Far Ensf (PhiladelphUa: Am, 
AJiMi. Fhyb.. Anih.i pp- 
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species to replace another completely, and in that sense some hu¬ 
man races are more nearly eictinct than others. 

On the Life Spans of Mammolmn Species * 

Although the antiquity of Homo sapiens will be the subject 
of detailed study in later chapters, we may here profit from a con¬ 
sideration of tlie life spans of our fellow mammals during the 
Pleistocene and Recent {or post-Fleistocene) periods, the only 
periods in which man or any of his close kin are known to have 
lived. By international agreement the beginning of the Pleisto¬ 
cene has been established at the point when modem genera of 
elephants, horses, oxen, deer, and some other large mammals were 
first seen on the continents of the Old World, excluding Australia. 
The movement that brought them in, mostly from the New World, 
took place about one million years ago. 

Before that stretched the vast temporal expanse of the Tertiary 
—Paleocene, Eocene, Oligocene, Miocene, and Pliocene—com¬ 
prising some 77 million years, the Pliocene alone taking up some 
13 million. During this long span individual species were bom, 
fiowered, and died at what seems to us a leisurely pace. The life 
expectancy of a mammalian species was then anywhere from one 
to eight million years. 

During the first 300,000 or 400,000 years of the Pleistocene this 
pace continued, but it was suddenly quickened in various parts 
of the Old World, particularly its northern portions, by geological 
events. The planet’s crust wrinkled more rapidly than before, rais¬ 
ing the toothed edges of mountain ranges and creating great con¬ 
trasts of climate, both regional and seasonal, First mountain gla¬ 
ciers, then continental icecaps crawled forth and melted away, 
blowing, like pairs of bellows, alternately cold and warm. In large 
tropical land masses, as in much of Africa, the bellows blew wet 
and dry. 

'Tills section la bised on miny nurces, induHinj; boclts by C. C, Simpson. 
lEowever, specific facts and figures como pnncip,illy from ivrq worloi of fijbm 
ICuitrfn: "Hates of Evolution in Fossil Mammals," CSHS, Vol. X4 (1959), pp. 
S65-1S, luid "Chronology and faunal Evolution of the Earlier European Clacla* 
Uocs,” Sfif-CS, VoL 31, No. s (196*) pp. i-fia. 
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In response to these changes, new species evolved rapidly. 
Many became extinct, but others survived. The life expectancy 
of a species now dropped to a mere 360,000 years. At a point in 
time pe^ed at 300,000 years ago, all or nearly all the living mam* 
mals of the European and neighboring fauna, which were fox- 
sized or larger, had come into existence. The species which have 
since appeared are bats, insectivores, and rodents, aU small ani¬ 
mals, During the last 75,000 years, no new mammalian species 
seem to have evolved at all. Three hundred thousand years ago 
the evolution of new species of medium-sized and large mammals 
came to a halt. The heyday of speciation was over. 

The oldest known Homo erectus is believed to be 700,000 years 
old. He appeared during the period of frenzied mammalian spe¬ 
ciation mentioned above, and seems to have lasted until less than 
100,000 years ago in remote parts of the Old World, His known 
life span as a species, about 600,000 years, was w'ithjn the normal 
range for a mammal of his size and vintage* As I shall show in 
Chapter 11, Homo sapiens appeared about 250,000 years ago in 
an archaic form. Completely modem forms of our species ap¬ 
peared at least 35,000 years ago. Unless our species is a curious 
exception to the rules by which the game of speciation is played. 
Homo sapiens should go back to 360,000 or 300,000 years ago. 
This figure would place Homo sapiens in the fauna to which he 
belonged, and would give Homo erectus, who appeared exactly 
when he should have, ample time for speciation by succession* 
So much for the actuarial statistics of Pleistocene and Recent 
species. With subspecies tlie reckouiug is more difficult because 
subspecies are uot easy to sort out when found among fossils. We 
have no satisfactory information except that subspecies of the ibex 
have been traced back at least 230,000 years,* In the case of man, 
the subspecies of Homo sapiens are probabl)' of dilferent ages, de¬ 
pending on the times at whicli regional populations of Homo 
erectus, in one way or another, crossed the sopiens threshold. But 
all of them did this before the end of the Pleistocene, 

In modem times we have seen whole tribes and peoples disap¬ 
pear after their lands had been invaded by Europeans and other 
•F. Zcunief^ Doiif^g j/w P(W< (London; Methurn & Co.; 195*), PP- 383-4 
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culturally dominant strangers. The native Tasmanians are gone, 
and so are the Indians of Lower California. Tlie Andamanese of 
the main islands, the Fuegians, and many others are on their way 
out. These sad cases of ethnic oblivion gh'e us a feeling that hu- 
man history is a long record of utter extinctions, but this is not 
true. 

All species are destined to become extinct, hut, except as they 
are parts of species, subspecies need not follow this rule. By defi¬ 
nition, species do not ordinarily interbreed, hut subspecies do. 
The Tasmanians were absorbed by the Caucasoids who replaced 
them on their island. A mixed Tasman ian-European popuhition 
survives today. If the Indians of Lower California left no mixed 
descendants—which is unlikely—other Indians very much like 
them are still alive. When subspecies disappear, they usually, if 
not always, do so by absorption. Their genes linger on polymor- 
phously with those of their conquerors, to re-emerge, now and 
then, when needed. The principle is that when a pnpiilatio'n has 
been invaded by members of anotl^er race the genes tliat give it 
its special adaptation to its local environment retain their selective 
advantage and eventually come to characterize the mixed popu¬ 
lation through the process of natural selection, For example, cen¬ 
tral Europe was invaded from tlie East many times from the Neo¬ 
lithic through the Iron Age, but central Europeans still look more 
like the hunters of the Mesolithic than like the invaders.* Witliout 
the concepts of absorption and re-emergence it would he difficult 
for us to explain the physical di\'ersity and geographical distribu¬ 
tion of the living human races. 

Part of this diversity may be relatively new, I refer here espe¬ 
cially to the reduction in body size that has affected many species 
of mammals since the end of the Pleistocene, some LO,ooo years 
ago. As will be explained in Chapter 3, extreme cases of size re¬ 
duction in plants and animals take the form of dwarfing, which 
means that an irreversible genetic change has taken place. Our 
species includes a dozen or more populations of dwarfs, living in 
Africa, southern Asia, and Indonesia. As far as we know, all hu¬ 
man dwarf populations are geologically recent. 

^C. S. Cooa: The Sutcet of Europe (New york: Ttic Meimiilliui Go,; ><>319] > 
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In recent PE cades the pursuit of ant1uDpometr)r has de¬ 
clined, except for applied anthiopolog)'. Instead of measuring the 
bodies of the last remnants of aboriginal populations, anthro- 
pometrists measure military personnel and civilians in order to de¬ 
sign railroad and airplane seats and space suits. Doctors of Phi¬ 
losophy have become tailors to the new age of science. On the 
other hand, the pursuit of human genetics has become popular, 
particularly the study of the frequency in populations of blood- 
group genes, taste thresholds, mid-digital hair, and hairy ears. 

In tracking down the lines of descent of fossil meir, rrone of 
these characteristics is useful Thieme and others liave shown that 
it is impossible, using present techniques, to determine the blood 
type of samples of bone, for they all tend to absorb a group A sub¬ 
stance from the ground.^ Dead men cannot taste noxious chemi¬ 
cals, and the hair on their fingers and ears has long since de¬ 
cayed, What could be done, however, is to work out the relation¬ 
ships between fossil specimens and populations in terms of details 
of tooth structure, for teeth do not change with age except to be 
worn down. Molar cusp-numbers, the presence or absence of a 
kind of curvature of the incisors known as shoveling, and many 
other features that are preserved in the fossil record are just as 
useful for genetic studies as blood groups are among the living, 
and paleontologists have long relied on teetli. Altliough mucli 
work has been done on human teetli no one has yet produced a 
work of s^Tithesis covering all fossil specimens by means of which 
they could be compared with living populations. 

Limited as the direct application of genetics is in the study of 
fossil man, the theoretical aspects of that science have Iselped us 
greatly. They have taught us that the unit of inheritance is neither 
the individual nor the arbitrarily chosen type, often identified 
with an individual, like Nordic, Dinaric, Neanderthal, ami Cr6- 
Magnon, but the population, and that each population has its pool 

* F, P, Tkk-ine aiHi C. M. Otten; 'The Unidiability of Typing Aticiirnt 
Bow." AJPA, VoL 15 , No, 3 (*9571 PP* 387-97* 
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of genes with sev'eral possible altemiates, known as allehs, from 
many if not all loci. We also know that because individual muta¬ 
tions recur at cliaracteristic rates, resemblances between popula¬ 
tions of the same species do not necessarily imply recent common 
descent. All curly-haired popuSadons do not have to be descended 
from a common curly-haired ancestor. Pockets of blondism found 
among nonwhites need not be explained by Viking invasions, nor 
all Pygmies lie considered as liaving derived from a single tribe. 

An acquaintance with the principles of genetics may also help 
us solve the central problem of this book—that is, to discover 
bow long ago the ancestors of the human subspecies parted com¬ 
pany, We have learned, for example, that evolution proceeds trait 
by trait, one mutation, recombination, or whatever, at a time. If 
parallel mutations have been occuring in two populations, we 
cannot expect a large number of identical changes to have taken 
place at once in each group. Changes in the skeletons of fossil 
men from period to period in each major area seem to have in¬ 
volved very few factors, not many of them visible below the neck. 

Brains have grown larger and brow ridges smaller. Jaws have 
sprouted chins and teeth have grown smaller in various degrees. 
Whole sets of these changes can be linked together as common 
products of one or rrtore shifts in endocrine balance, shifts advan¬ 
tageous in an increasingly group-oriented society in which self- 
control comes to be more conducive to survival than a hot temper. 
Other changes may simply reflect a reduction in chewing, espe¬ 
cially after the invention of cooking. If in each of several related 
populations, living in its own territoiy', changes like these took 
place not all at once but in sequence, it is possible that each sin¬ 
gle, parallel mutation prepared tlie ground for the selective ad¬ 
vantage of the one that followed it. 

On the other hand, if these sequences of genetic change were 
initiated in some of the populations by sexual contacts with peo¬ 
ple from other regions (peripheral gene flow), it would be diffi¬ 
cult for us to detect this outside influence from an examination of 
the skeletons of the resulting mixed population because other 
genes transferred by the same contact might he disadvantageous 
in that particular area and would have been eliminated by natural 
selection. 
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Although we cannot hope to settle the question of parallel 
evolution versus peripheral gene flow in the evolution of each race 
hy examining fossil bones and nothing else, sucli a study may 
show us how far back iu time the various geographical races gp. 
Some of our subspecies are characterized by traits that seem to 
have had little relation to either climate or culture during the 
known history of man, and whatever selective advantages or dis¬ 
advantages they may have must have been acquired long ago. 
Among these traits are the architecture of the teeth, the shape of 
the nasal bones, and the degree of flatness of the face. If various 
combinations of these traits can l>e seen to have persisted in their 
special geographical regions despite other changes of a more 
clearly phyletic evolutionary nature, then the antiquity of indi¬ 
vidual races may be established. In any case, no form of evidence 
is unwelcome and only by a close study of detail can we hope to 
solve this and related problems. 


EVOLUTION THROUGH 
ENVIRONMENTAL ADAPTATION 


In this CHAPTER wp shall discuss the effects of size, space, 
numbers^ and climate on the direction and rate of evolution. 
Other principles of change will be exammed, in addition to those 
mentioned in the first chapter. By comparing man with other ani¬ 
mals we shall see, in particular, how adaptation to the externa]^ 
nonhnman environment helped shape the living races of man into 
their present forms. 


Body Size, Food^ Space, and Climate 

At some turning point in the evolution of our ancestors men 
became hunters. Instead of relying on roots, fruits^ and small, 
slow-moving animals for titeir food, they began to compete suc¬ 
cessfully with the great carnivores and could feed themselves and 
their families wherever meat was to be found. 

Among other carnivores a natural relationship exists hctw^een 
the size of the predator and that of his prey, A fox cannot kilt a 
zebra, but a zebra is the favorite food of lions. Properly armed, 
however, a man can kill an animal of any size. As he began to do 
so, it was probably advantageous, all else being equal, for him to 
be large as well as muscular. At any rate, we have indirect evi¬ 
dence that our ancestors grew larger at a 1 >out that lime. This 
placed tliem in the elite company of large land mammals and sub- 
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jected them to some of the special evolutionary rules that govern 
such species. 

One is that they arc few. At present there may not be more than 
sixty other species of our size or larger,' out of 3,500 species in the 
class of mammals. A second is that most of these have only one 
species to a genus. This ratio is characteristic of the other large 
primates—the orang, the chimpanzee, and the gorilla—^as well 
as of the elephant, the hippopotamus, the rhinoceros, and the 
hear. The larger these animals the more likely that they will be 
the only species in their genus, at least at any one time. In bis 
utilization of terrain man is in a class with the largest mammals of 
alU primitive hunters destroy more forest by burning than ele¬ 
phants do by uprooting trees. If, after the beginning of hunting, 
the genus Homo ever consisted of more than one species at a time, 
trot counting species in the act of transition, as from Homo erec- 
ius to Homo sapiens, he would have constituted a curious excep¬ 
tion to a well-established rule.* 

A third rule is that individual animals of large size take up dis¬ 
proportionately more room than small animals, and that the rela¬ 
tionship between the sizes of their ranges is believed to be loga¬ 
rithmic * A Large animal needs a great deal of space not only for 
feeding and drinking but also for concealment in the heat of the 
day and for sleeping and reproduction. 

From tlie time that man became a hunter, if not before, he was 


a social animal living in groups of families with an ophmun) popu¬ 
lation somewhere between twenty and forty persons/ As the area 
required per person must be multiplied by the total in the group, 
the territon' of a feeding unit of this size liad to be considerable. 
Once the ability to eat meat had extended the potential range of 
man as a species to the limits of the continental land masses of the 
Old and >Jew Worlds, nothing c^uld slop him from filling these 

^Tlns uncertainly is due lualnly to ■ laelt of jgrwment on the eiasslficatkjn of 
the BoWdae—cattle, sheep. JP>ats, antelope, etc. , \ 

^ E. Mayt: “TaaOnDniic Calegcries in Fosril HcmLirtltls, CSf/S, Vol. ig (iQgi), 
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spaces except natural barriers^ such as glaciated mountalDSp 
bodies of water, empty deserts* and extremes of envuronmeut to 
which lie was not accustomed, such as great cold* heat* drought, 
and high altitude. 

Some of these extremes he overcame by cultural means, par¬ 
ticularly after he had acquired fire. His ability to invent and make 
adequate housing, clothing, and containers as well as effective 
weapons must have placed a premium on the kind of intelligence 
that governs these capacities. In every region v^^here, in addition 
tp hunting, environmental problems had to be mastered by tech¬ 
nology* parallel evolution in the direction of higher intelligence 
must have been in operation. 

Once mans inventive genius bad made it possible for him to 
live in extreme environments previously barred to him, a new 
burden was placed on his physiology because he could not, with 
his incipient skills, overcome all chmatic obstacles^ We must ex^ 
pect to see the results of genetic responses, through natural sclee- 
Hon, to differences in envirpninent, and we must know how to in¬ 
terpret them, for the patterns they take will tell us much about the 
early hLstory of our genus and species. 

If such differences occur and the subspecies of man turn out to 
be clearly divided on this basis, so that one is adapted for wet 
heat, another for dry heat, a third for cold* a fourth for high alti¬ 
tude, and so on* then it will be likely that at the time of the dis¬ 
persal of the subspecies the ancestors of all of them belonged to a 
single, monotypic population. If, on the other liand, the existing 
subspecies do not entirely fit this scheme* and if in addition cer¬ 
tain subspecies include regional populations adapted for different 
climates* then it will appear that Homo has been polytypic for a 
very long time and that the dispersal of our ancestors into differ¬ 
ent regions took place very early* before the beginning of man s 
career as a hunter and before he possessed the cultural means to 
invade and inhabit the regions of the earth^s surface previously 
unavailable to him. 

In pursuing this inquiry we shall not be exploring \drgiii terri¬ 
tory. Zoologists have been faced with similar problems for over a 
hundred years. What happened to human beings once they had 
come to live in diverse environments had happened to- other ani- 
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mal species many times before. The study of anima! e^'oKition 
through environmental adaptation is a part of zoogeography,* a 
well-documented scientific discipline more than a hundred years 
old. By reviewing its major principles and studying some of the 
data it has uncovered we may determine what to look for in man. 


The Face of the Earth 

As OUR TELESCOPES improve and wc learn more and more 
about the surfaces of other planets—-most of which are excessively 
hot or cold, or vary from one extreme to the other l>e(\vecn night 
and day, and lack the friendly mists and rain that water O'Ur 
woods and fields—the more we appreciate the infinite variety and 
manifold advantages, to creatures like us, of tlic face of the earth, 
our home. 

Far from being simply a playground to run about, sleep, feed, 
and breed in, the skin of our planet, with its myriad variations, 
has been a major determinant in the evolutionaiy process. Evolu¬ 
tion, itself a product of variability and change, has l>een cumula¬ 
tive, keeping pace through geological time with the ever increas¬ 
ing rate of differentiation of the surface features of the earth. The 
planet*s crust has wrinkled faster, in cooling, tlian wind, rain, 
snow, ice, and all the other forces of erosion have been able to 
wash away, grind down, flatten, and others ise homogenize it, Tlie 
same forces have made the products of evolution increasingly 
complex and heterogeneous, increasingly sensitive, and increas- 
ing] V aware of themselves and of their surrounding. 

Eight factors have affected the face of the earth from the zoo- 
geographic point of view: the clockwise rotation of our planet, 
which Creates westerly windsj the zonal diffcrenlation of the 
earth, which makes some latitudes cold and others warm^ the tilt 
of the earth’s axis, which creates seasons; the relative sizes of land 
masses, whicli emphasize or diffuse seasonal change and give 
populations breeding grounds of different magnitudes; the rise of 

*Thc itliwly of plum distribuHoo Is called phj-tDfiiMgnipliy- PltytogMigriiphy-h 
*<»gMiirnphy= biography, the study of ihe dirtrllHiUon of living thing., Bk- 
geogtaphy is a utiiti its two components ate inicidcpcnilcnt. 
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moimtam ranges, which permit altitude to substitute for latitude 
as a climate maker; the bodies of salt water, which pres'ent ter¬ 
restrial animals from crossing from one land mass to another; and 
the land bridges and strings of islands, which allow certain cjtiali- 
fied animals to filter through. The eighth factor is time, particu¬ 
larly the last million years, which have seen the icecaps of the 
world alternately craw! forth and shrink back three times, with 
consequent stress and displacement of many forms of animal life, 
including that far-ranging genus, Homo. 


Land Masses * 

According to standard school geographies, the world con¬ 
tains seven continents, but for present purposes these will be con¬ 
sidered as five. Antarctica can be disregarded because it is un¬ 
inhabited. Europe is not a real continent; the Greeks distin¬ 
guished their own peninsula from Asia, which lay on the other 
side of the Aegean, and this split has since been carried north past 
the Caspian Sea barrier onto the steppes of Russia, Europe is a 
highly favored peninsula of Asia. We shall call the combination 
Eurasia, as do most geographers. 

Of the five continents remaining—Eurasia, Africa, North 
America, South America, and Australia—the first four are strung 
together in one fashion or another. The Isthmus of Sue/, ties Af¬ 
rica to Eurasia as it has done for a long time. Both the Bab el 
Nfandeb and the Straits of Gibraltar are deep but narrow* salt¬ 
water channels, and both were open and ice-free throughout the 
Pleistocene. Eurasia, tlie greater and more varied of the two seg¬ 
ments, is nearly twice as large as Africa, with to the latter’s ja 
million square miles, and It contains bits and pieces of all the cli¬ 
mates of tlie world, whereas Africa lacks mid-latitude forests, bo¬ 
real forests, and taiga/ 

* In this and thf folldwing two KHtionic of Chnptrr a, [ am dmwinff hravlTy 
on P, J. D.tr 1 fn^on. Jr.; Zapgeograpfti/ (Sew York; John Wiley & Sonj; 1957). 

For ilif PI<-ia<PL-rrKc, the htrst .sourw fa J, K. Chiirlo$wqrtIi: Tht (hralermiru Era. 
i vdIs . f L'OncIcfn: E^ilwnid Amold i i , 

^Thes^' te™?: arc lakcn from Prcifon Janies^ Outlint of Ceogrophy (Bostons 
Cinn and Co.; 
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Eurasia and Africa are tied togetfier at a latitude of 30^ N., and 
as Suez is normally frost-free, it is not too cold at sea level for 
most forms of terrestrial life to traverse. Africa is mostly a plateau 
bent around a cup of low-lying equatorial rain forest; and from 
the edge of the Sahara to the Cape of Good Hope there stretches 
an essentially homogeneous environment of grasslands, savannas, 
and seasonal forests high enough so that temperatures vary little 
from one latitude to another and grazed throughout by more or 
less the same kinds of animal herds. By contrast, Eurasia is built 
like a tent with a pole in the middle and drooping sides. The lofty 
land mass of Tibet brings an approximation of arctic conditions 
to a large area partly located in the same latitude zone as Suez, It 
also partitions off much of southern Asia, The line of mountains 
reaching diagonally across the map from the Tian Shan to the Ber¬ 
ing Strait cuts the northern half of the continent into a north¬ 
western and a far-eastern segment. 

The erstwhile land bridge across the Bering Strait, which con¬ 
nected Eurasia with North America, was a broad, flat, ice-free 
highway that appeared during periods of glaciation whenever the 
ocean level was lowered by the immobilization of water in (he 
form of ice at tlie poles. The land bridge last appeared probably 
between 70,000 and 8,000 B.c., either during this entire period or 
in parts of it. Although it lay at an altitude of 66" N., the south¬ 
ern shore of the bridge may have had mild winters at this time, 
being protected from the arctic waters and tempered by the west¬ 
ward flow of the Japanese current. Animals able to live through a 
moderately cold winter could have crossed the bridge in either 
direction, and many of them did. 

North America, with 3 .,') million square miles, is smaller than 
Eurasia or Africa and differs from both in land formation. 
Whereas Africa is predominantly a plateau and Eurasia a ring of 
subcontinents with most of its mountains running east and west, 
in North America the western and eastern ranges run north and 
south, leaving a w'ide trough in the middle which creates extremes 
of climate at many widely separated points, so that one can shiver 
in Houston in winter and swelter in summer in Saskatoon. 

South America, with 6,8 million square miles, lias been con¬ 
nected to North America by the Isthmus of Panama since the be- 
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ginning of (be Pleistocene a million years ago, but during the en¬ 
tire 6o million jears of the preceding Tertiary it was isolated by 
salt water. Like Africa, it has a platean running across the equa¬ 
tor. and this plateau is as high as the Tibetan one although its sur¬ 
rounding peaks are a little lower. But it is narrower, and the 
equatorial rain forest it shelters is, at the present geological mo¬ 
ment, tlie worlds largest. 

However, if we return in time to the last glacial advance, and in 
space to southeast Asia (see Map 2), we see that a vast area of 
some $00,000 to a million square miles, known as the Sunda Shelf, 
was then incorporated, as geologists believe, onto Indocliina, Ma¬ 
laya, and the islands of Indonesia east of the Bali and Macassar 
Straits, If, as may be presumed, this lowland was largely covered 
with rain forest—for it was a wet period—it may well have been 
as large as the South American rain forest, or even larger. A rain 
forest of this size is a fertile breeding ground. 

Five hundred miles to the south and east lay a continental area 
of nearly four million square miles, including the present Austra¬ 
lia (3 million square miles), Tasmania, New Guinea (300,000 
square miles), and some of the Melanesian Islands, joined by an¬ 
other now-submerged stretch of lowland, tlie so-called Sahul 
Shelf (over 580,000 square miles), Wlien the sea rose at the end 
of the Pleistocene, tliis land mass was split into its present com¬ 
ponents. 

Zoologically these now .separated regions are still a unit. An¬ 
thropologically we can likewise consider New Guinea, Tasmania, 
and some of the Melanesian Islands as recently separated periph¬ 
eries of a fair-sized continent the center of which is the Australian 
desert. More specihcally, woolly hair is characteristic of the 
Papuans, Tasmanians, and a few of the coastal Australian aborigi¬ 
nes. Most of the Australians has'e straiglrt or wavy hair. Woolly 
hair, tlierefore. is geographically peripheral to straight hair in what 
is left of the former, larger continent. 

The significance of the Sunda and Sahul shelves is clear. In no 
part of the w'orld other than southeast Asia, Indonesia, and Aus¬ 
tralia are the seas so shallow that vast interconnecting land masses 
could have Iwcn created when tlie icecaps of the polar regions 
trapped enougli water to lower the sea levels in many parts of 
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the world by forty fatlionrs below their present shorch'nes. The 
Sunda and Sahul shelves are the only real "lost continents " Not 
only did they join lands now separate, but they may also Iiave 
served as bellows to suck in and blow out early human popula¬ 
tions. 

Two important facts emerge from this survey of global land 
masses. The Northern Hemisphere is the land hemisphere, and 
the Southem the realm of ocean. Therefore the land masses situ¬ 
ated in the north are more continental in climate, that is, more 
extreme in seasonal change, and stormier than the southern lands, 
where less meteorological change is taking place. The Old World 
with its combined mass of Eurasia and Africa, which are divided 
only by narrow seas, is a huge and varied breeding ground com¬ 
pared to the New with its smaller masses of North and South 
America, which meet effecti vely at a single point only. One would 
expect more to have happened biologically to land animals in the 
Northern than in the Southern Hemisphere, and also in the Old 
World than in the New. These expectations have been fulfilled, 
particularly in the case of man. 


Barriers and Breeding Areas 

The most conspicuous barriers in the world are probably 
mountains, especially such lofty breath-takers as the Himalayas, 
but even their rims can be crossed, by animals as well as people, 
and tlie principal hindrance they offer is the rapid temperature 
gradient rather than the steepness of terrain. Deserts, too, are 
barriers; there lack of moisture, more than tem[>erature. does the 
screening, and except in sandy stretches the terrain itself offers 
little impediment to travel. 

The greatest barriers of all, however, arc stretches of salt water. 
That is why the Azores, when first occupied in the fifteenth cen- 
tiiry. had no land animals except birds and a local lizard, and why 
the Australian continent contained aboriginally no placental 
mammals except man, the rat and dog, which went with him, 
and the air-borne bat. That is why South America contained an 
almost unique vertebrate fauna when the North American animals 
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began infiltrating over the newly formed Panama bridge at the 
end of the Pliocene. Lesser barriers such as mountains and des¬ 
erts serve as screens rather than as roadblocks. While holding 
back most species^ they let dominant ones through to take over 
new territorieSp In the case of subspecies, especially qualified in- 
dividuab can get from one breeding ground to another and 
spread their genes in the now population. 

It is a general rule that relatively numerous populations living 
in large breeding grounds tend to be dominant over others tliat 
have lived in smaller areas. The larger the nunil>er of animals in a 
population^ the greater the mathematical chance they have of un¬ 
dergoing a rarej, favorable mutation that can spread through-^ 
out the group by means of natural selection. Since in smalh iso¬ 
lated populations there are fewer individuals there arc also fewer 
mutations, too few in some cases to include any of the uncormnonj 
favorable ones. At the same time^ owing to lack of competition in 
a sheltered environment* some of the commonerunfavorable mu¬ 
tations can spread iinliindered through such a smaH, sheltered 
population and eventually bring about deterioration or even ex¬ 
tinction. That is why islands are being conslantly repopukted by 
stray sets of dominant species that happen to drift or be blown in 
from continental land masses. 


Genetic Drift 

Nevertheless, al! mutations need not be perceptibly or 
measurably favorable or unfavorable in any given situation. In 
Europe* for ex:an>ple, it can make no conceivable difference to a 
man’s chances of survival and reproduction whether his hair is 
straight or slightly wavy. In a large population* a neutral or in¬ 
different mutation will not ordinarily spread rapidlyp nor will it 
necessarily be lost. It can be expected, all else being equal, to 
maintain a low frequency in a large gene pool In a small popula¬ 
tion, on the other hand, it can easily be lost through sheer cbarice 
-—if* for example, the three persons out of ten who have it are 
eaten by a tiger. The mutation could also spread through the 
same small breeding unit if the tiger ate the people w»ho did not 
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have it instead of the others. Gene frequencieSj then, change more 
rapidly in small than in large populations. The process by which 
such fortuitous changes become major characteristics of popula- 
tions is called genetic drift, or the Wrjghf effect, after Its 

discoverer.* 

Once genetic drift has taken place, the chances are that the 
population in which it has occured will become extinct, because; 
(ij the reduction in population which permitted the drift may 
also have reduced the total number of breeding individuals below 
the safety level needed for survival; and ^ 2) few genes chosen by 
chance arc likely to he superior to their alternate alleles from the 
standpoint of survival. 

If the population survives and multiplies, this may be because 
the genetic characteristic or characteristics chosen by drift were 
favorable for survival in the first place, and the drift merely sped 
up the process of selection. In the long run, the frequency of this 
gene or of these genes in the pool would have risen to an optimum 
level in any case, without danger of extinction. 

Genetic drift is often invoked to explain differences between 
species and subspecies in characteristics that are of no detectable 
value in natural selection. As our knowledge of genetic processes 
grows and as our ability to detect selective values increases, we 
need this theory less and less. 


The Dominance of Croups 

Dominance has two meanings in zoology: the dominance of in¬ 
dividuals in social groups, as sliown by the peck order and the 
like, and the dominance of one kind of animal over another. We 
are concerned here with the second meaning only. 

Groups of dominant animals may range in diversity from whole 
orders to families to genera and even to species. Examples are 
the carps (family Ctjftrinidae); the common frogs (genus Rena); 
the common snakes (family Colubridae)i the perching birds 

*S, Wright: "CJa the Role of Dlrectisd aod Raiidom Chan^ In Gene Fft^ 
quency in the Genetics of Popu 1 iitlDnt,~ V0I. a, (VTo. 4, (1946), pp. 

379-94, 
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(order Piwseres); the rats and mice (family Mrm'dae); and the 
human spedes {Homo sapiens)^ Even within a species such as 
ours, certain subspecies and races may show dominance over 
others. This is part of the evolutionary process. 

Dominant groups result from a combination of factors that 
render them particularly successful in withstanding climatic 
stress, especially cold; in finding and utilizing food; and in re¬ 
producing efficiently under varying circumstances. The perching 
birds, for example, achieve these ends partly by migration; the 
rats and mice by storing food and by burrowing undergroimd to 
escape predators and the rigors of the weather. In the case of 
man, he is capable not only of using fire and tools intelligently in 
organized social units but also of undergoing a certain amount of 
physical adaptation to certain environments. 

As a rule, the breeding grounds of dominant animal groups are 
situated in the centers of the land masses they occupy, with the 
result that the animals are forced into competition for their eco¬ 
logical niches by rivals from all sides. If in addition to being cen¬ 
trally located, the breeding grounds are in coo! regions, then the 
species living there will produce more offspring than the same or 
corresponding species in the tropics,* not because of greater fer¬ 
tility, but because in warm regions many fetuses are lost through 
the failure of sufficient pituitary hormone ACTH to reach the 
embryo from the mother. As this hormone normally balances the 
adrenal cortisone, which has no difficulty getting through, an ex¬ 
cess of cortisone causes the resorptions. 

This and other ohserv'ations partially esplain why the cooler 
portions of the Old World had fewer species, but larger popula¬ 
tions, than its tropical regions, and why some of these populations 
reinvaded the tropics, with varied success. 

Zoogeography can also explain many instances in which groups 

^ “Spme Probl'em$ (jf Geographical Varifitinn and Speciw Forma- 

PLSL, i4gtli tig 36 -^)r pp- ^75-^5’ Also //omo Ofim Jc^r 

zum Hidbgott -(Goltingon^ VEmdenhoecb utiJ Ruprwh^ 19S9K 

* W- V. P. Hr Fenny cm Jh, and E. Thrift r Resorption imd Loss of 

Fetuses in Rats Living? at 35* C.." VoK 135. No^ 3 ( 1957). pp 45 i" 9 * 

Also S, Brody^ A. C Rag^ale, R- G- Yeek, And D. Worrell: “Mitk PfOilMellon, 
Feed ajid Water CotiiumptSon, and Body Weight of Jersey and Frolstein Gowj 
is HelatiDn lo Se^'eral Dlumnal Tcnipemture Rhylhms^'^ VoL 578 {igjsK 

pp. 1-^8. 
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failed to acquire dominance. Animals that inhabit peripheral 
shores or small islands lead sheltered lives and may develop local 
peculiarities without facing the pruning effect of rivaliy. That is 
why early mariners found dodo birds strutting around Mauritius 
and giant tortoises ambling over the glades of the Galapagos. 
These facts, incidentally, were not lost on the youthful Darwin 
who voyaged on the Beagle. That is also why rabbits and foxes, 
when let loose in Australia, raised such havoc with the local fauna, 
and why, in another sense hut following the same principle, the 
white settlers have replaced the aborigines in the wetter sections 
of the same continent. 


The Sfcc Fntrnnf Regforts 

As LONC AGO AS 1857, two years before the appearance of 
Darwin s The Origin of Species, an ornithologist named Sclater 
pnhlished a paper* in which he divided the world into six faunal 
regions; Ethiopian, Indian, Palearclic, Nearctic, Neotropical, and 
Australian, In 1876 Wallace ’ confirmed this division but changed 
the name of the Indian region to "Oriental*’; this change has 
persisted in the corresponding literature. Although a century has 
passed since Sclaters work was published, zoologists still ihvide 
the world in this fashion. The faunal regions,* which designate the 
distribution of the terrestrial and land locked vertebrates—the 

fresh-water fishes, amphibians, reptiles, birds, and mammals_ 

proved to have been actual divisions during most of the Cenozoic, 
or Ago of .Mammals, except that some of their boundaries shifted 
during the glacial and interglacial stages of the Pleistocene opocli. 
In earlier times, of course, tlie surface of the world was divided 
differently, but these earlier differences do not concern us in this 
book. 

iMatthew, an influential zoogeographer writing in 1915,^ indi¬ 
cated that the region of primary evolutionary change was the 

•P, L, SrlBtcr: "On the Ceneml Di^lribiition of thn Class Av«,'' JPlS-^Zool. 
Vol. 9 (jS57), pp. 130-^s, 

*A. R. IValtnce: TIte Geo^apkicat DittTUmlinn af AnitiiaU f London; Mac¬ 
millan & Co.; 1S76}. 

*W. D. MbKIicw; “Climate and Evolntinn," AtfYA, Vol. 94 (1915-1939}. 
pp- l7i-a*S. 
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Holarctic, a term combining the Palearctic and Nearctic, and in¬ 
deed those regions were active centers of change during the first 
glacial advances of the Pteistocene, when many species of mam¬ 
mals were becoming adapted to cold. However, Darlington now 
believes that the tropical regions of the Old World, the Ethiopian 
and particularly the Oriental, have been the principal centers of 
speciation over a longer period. 

The Ethiopian region consists of Africa south of the middle of 
the Sahara, winch in times of drought acts as a bamer to tlie move¬ 
ments of many animals, and the southwestern comer of Arabia 
south and west of the Arabian desert. But until the end of the 
Pleistocene North Africa liad an Ethiopian fauna; about ten or 
twelve thousand yeans ago it was invaded by Palearctic mammals, 
including Caucasoid men. Madagascar, with an extremely spe¬ 
cialized and archaic fauna, is a special province of its own and 
was not inhabited by human beings until about tlie time of Christ. 
South Africa, which lies as far from the equator as South Carolina, 
has a Mediterranean climate, but as there is no barrier to separate 
it from the main part of Africa it has not been isolated enough to 
liave developed a special fauna of its own. The fresb-watcr fishes, 
amphibia, and reptiles of the Ethiopian region resemble those of 
both the Nearctic and the Oriental regions; the birds, as might he 
expected, have world-wide relationships, though they are particu* 
larly linlted to the Oriental region; and the mammals can Ijc di¬ 
vided into certain widely distributed families, some related to the 
Oriental region, some purely local, and a few with other con¬ 
nections. However, for the mammals as for the other classes of 
land vertebrates, the greatest ties are to be found with the Oricn- 
tal fauna. 

The Oriental region consists of tropical Asia with its fringing 
islands, including Ceylon, the Andamans, Sumatra, Java, Borneo, 
Formosa, and in certain respects the Philippines, On the oast it 
encompasses soutlicrn China north to Hong Kong, and on the 
west it runs a few degrees north of the tropics in northern India. 
There is heavy rain forest in much of Indochina, the Malay piiin- 
sula, Siam, and western Indonesia, and patches of it in the Car¬ 
damon Hills (Kadar country) of southern India and in the Khasi 
plateaus of Assam, which is the wettest place in the world, 
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Oriental fresh-water Rsties form a rich and dominant assem¬ 
blage lacl^Lng archaic groups; Oriental anophibia and reptiles are 
partly similar to and partly unlike the Ethiopian ones; and 
whereas Africa has more species of lizards, the Oriental region is 
particularly rich in snakes^ Both its birds and mammals are 
strongly related to the Ethiopian groups^ as for example its ele¬ 
phant, its rhinoceros, and the lion, but the Oriental fauna is less 
sealed off than the Ethiopian* It is also related to the Palearctie, 
in common with which it has bears and tigers. Both of these are 
tacking in the Ethiopian region. Tliis relatively open cliaractcr is 
reflected in the fact that the Oriental region has fewer purely 
local (endemic) groups of vertebrates than any other tropical 
area. Darlington says: ‘‘Either it has been a center from which 
vertebrates have tended to spread into other regions, or it has 
been a main crossroads in disj^ersal, or both."* Within the Orien¬ 
tal region the fauna can be divided into four regional assem¬ 
blages. The richest and most varied is in the northeastern part, 
including southeast China, Indochina, Siamp and Burma; the 
poorest is in the principal, drier part of India. 

Furthermore, the boundary between the Oriental and Pale- 
arctic regions wliicli verges on the richest subarea—the south 
Chinese border—is wide open. Nothing except a veiy gradual 
climatic chne stands in tlie way of free passage northward by 
Oriental animals, and vice versa. The width of this frontier is 
greatly extended by a series of cool mountain ridges stretching 
like fingers from the Chinese higlilands southward between the 
rivers of southeast Asia. In no other place in the world does an 
open border exist between a tropical and a temperate fowial re¬ 
gion. As we shall presently discover, this has been significant for 
man as W'ell as for other animals. 

On the western side of the Oriental region the mountain bar¬ 
riers are foonidablep but there are piisses, particularly the Kliyber 
and Sbibar passes, into Palearetie territory^ and cbiring certain 
warm interglacial |)eriods the Mediterranean and western Europe 
had Oriental faunas. The road to the Ethiopian region now runs 
along the barren Makran coast of Baluchistan and the connecting 
piece of the south Persian coast, then either across a small salt- 

^ DarlingtLin: dp. cit., p. ^13.6. 
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water gap or around die head of the Persian Gulf, and down into 
the Green Mountain of Oman, and Bnally along the southern 
coast of Arabia, w'here only one undessicated pocket, tlie Dhofar 
region, remains. During the times when the main movements of 
animal groups took place between Africa and India, this whole 
route must have been muclx wetter than now and easier to cross, 

The Palearctic region includes the nontropical parts of Eurasia 
and the Barbary states. Climatically speaking, it ranges from 
arctic to Mediterranean conditions, but in all or nearly all of it 
there is winter frost, which means that all the animals who live 
in it achieved some kind of adaptation to cold, This fauna is 
consequently far less rich in species than the Oriental or the 
Ethiopian. As the principal flow of animal groups has been from 
southeast Asia to China and thence to points north and west, it is 
not surprising that the land vertebrate fauna of China is the most 
varied of the whole Palearctic region, whereas that of the British 
Isles is quite poor. Furthermore, the animals differ more from east 
to west than they do from north to south. This is of special interest 
to anthropologists, because the same thing is true of human sub¬ 
species. A Norwegian and a Berber resemble eacli other far more 
than either resembles a Chinese, and many a Tibetan could pass 
for a ChukcM of northeastern Sibena. The diagonal mountain 
barrier running from the Tian Shan range to the Bering Strait, 
which partially separates the Caucasoid and Mongoloid realms, 
has had its effect on other animals as well. 

The Nearctic fauna, which occupies all of North America north 
of the tropical part of Mexico, is relatively poor in species, most of 
which are derived from the Palearctic, although a few have moved 
up from tropical Middle and South Aumrica. Greenland is part of 
thLs area, and contains American mammals only, although some 
of its birds are European. 

South and Central America, the tropical lowland of Mexico, 
and Trinidad comprise the Neotropical region. The other islands 
of the West Indies have a greatly reduced fauna, which is transi¬ 
tional in a minor way. On the whole, the Neotropical fauna is a 
mixture of old forms that developed locally during the Tertiary, 
and new ones, including man, which came in from North America 
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during the Pleistocene, A few of its mammals, notably the arma¬ 
dillo and the opossum, have migrated nortliward. 

The Australian faunal region encompasses Australia itself, Tas¬ 
mania, New Guinea, and some of the fringing islands off New 
Guinea. That this region has been cut off from the rest of die 
vvorld for a very long time is evidenced by the fact tliat it is 
very poor in fresh-water ffslies and amphibia, and tliat its mam¬ 
mals are composed of monotremes (the platypus and echidna) 
and of sbt exclusive families of marsupials. Its closest relationships 
are with the almost equally residual fauna of South America, and 
it has very little in oommon with the neighboring Oriental region. 


Watlacea 

The fecton between the Oriental and tlie Australian realms 
is named Wailacea. Across it the world's richest and poorest con¬ 
tinental vertebrate faunas face each other. In i860 Wallace drew 
his famous deep-water line between Bali and Lomlwk, Borneo 
and Celebes, and Mindanao and the islands of Sangi and Talaud. 
Although Bali and Lombok are only 15 miles apart, the Oriental 
fauna is ctit off at that point almost as though with a knife. This 
line is the western frontier of Wailacea; the eastern is close to the 
so-calle<l bird-head, a peninsula of western New Guniea. The 
island of Kei is inside W'allacea; and Misol, Waigeo, Batanta, and 
Salawati go with New Guinea in the Au,stralian region. A third 
line, known as Weber’s, runs down (he middle; it is called the line 
of faunal balance, 

Very few land mammals have crossed Wallace's Line, and 
those that have done so live almost exclusively in the northern 
part of Wailacea. Celebes was reached by shrews, tarsiers, ma¬ 
caques, squirrels, four genera of weasels, several kinds of pigs, in¬ 
cluding the endemic Barbirussa deer, and an endemic breed of 
cattle known as tlic anoa. During the Pleistocene Celebes also 
harbored a pvgmy elepliant. Some of tliese animals reached the 
Moluccas, but they did not go south. In the Lesser Sundas, east 
of Bali, porcupines, shrews, crab-eating monkeys, pigs, and deer 
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all reach a$ far as Timor. All these animals may have been intro¬ 
duced by man, who probably brought them along as iJcts, food, 
or both,* On the otirer side, a few Australian marsupials have 
penetrated into Wallacea as well. There is a bandicoot on Ceram, 
and pbalangers hve on Halmabeta, Timor, and Celebes. 

Wallacea is unique in the world as a barrier-Eltcr, It is of great 
anthropological signiEcance because it isolated the Australian 
aboriginal population virtually unchanged since its arrival from 
the southeastern Oriental region during tlie late Pleistocene. 
Even today the population of tliese small islands is racially inter¬ 
mediate between the more recently arrived Mongoloid peoples of 
western Indonesia and the natives of New Guinea. As the ancient 
barrier between the erstwhile Sabul and Sunda shelves, it must be 
taken into account in any attempt to unravel tlie complex racial 
distributions in southeast Asia and Oceania. 


The Fauna! Regions and Human Origins and Movements 

Man, it is becoming increasingly clear, must have originated 
in some form in one of the two realms of tropical fauna in the 
Old World, or in an erstwhile extension of one of them into what 
is now the Palearctic during a period warmer than the present. 
\Miereas the exchange of animals between Africa and south Asia 
w'as intermittent and mutual during the Tertiary and Pleistocene, 
the Oriental region supplied most of the vertebrate groups to the 
Palearctic. One principle of the movements of animats may help 
us decide which way the animals moved. When older, less domi¬ 
nant forms are replaced by spreading dominant forms, the domi¬ 
nant ones do not push tiie others to the peripheries ahead of 
tliem; rather, they overrun them, leaving small, disconnected ref¬ 
ugee pockets in their w'ahe. 

The Oriental region contains many such small, marginal popu¬ 
lations of Australoids, Asiatic Negritos, and primitive, food-gath¬ 
ering Caucasoids, which indicates that tliese races inhabited 
that zoogeographic region before its invasion by Mongoloids and 
mcxlcrn kinds of Caucasoids from the north. In the Ethiopian re- 

^D^iriington: op. cil., pp. 466-7. 
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gion the distribution of Pvpnies follows a similar refugee pattern, 
and in East Africa pockets of Bushmen indicate the earlier distri¬ 
bution of Capoids to the nortli of then historic lioine. The only 
comparable relict population in the Palearebe or Nearctic is that 
of the Ainu, and both their antiquity in northern Japan and 
their origin are questionable. 

Rettiming to straight zoology, we find that, as many Palearctic 
geuera originated in south Asia^ greater dominance was required 
for some of them to move northward through the eastern part of 
tile Palearctic region and then into Europe and the Americas than 
for others to reach the Ethiopian realm, particularly in a period 
of greater moisture than the present, Furthennore, as Rensch^ 
points out, more evolution has been taking place in the Northern 
HemLsphere than in the Southern since the end of Tertiary times, 
or ID other words, since the beginning of the Pleistocene. As a 
great deal of human evolution occurred during the Pleistocene, 
the Oriental region, being tlie more northerly, is a belter candi¬ 
date than the Ethiopian as a passible place of dispersal of the re¬ 
mote ancestors of the living races of man. 

Certain complications, however, qualify this interpretation. In 
the Palearctic region the diagonal mountain barrier that crosses 
central and nortlieastem Asia imposes a bar sinister of cold cli¬ 
mate between the eastern and western halves of this fai.inal re¬ 
gion. Animals that enter the eastern half from the Oriental region 
do not all cross it. During parts of the Pleistocene this barrier was 
glaciated. Also^ during the Early Pleistocene and the interglacials 
of the Middle Pleistocene southern and western Europe were 
tropical regions, connected by the Near Eastern land bridge to 
both the Oriental and the Ethiopian regions. Asiatic species were 
commoner in Europe at these times than African ones, although 
both were present. 

Therefore, if man did not originate in Euro|>e, which we can 
almost lake for granted, he could have arrived there from either 
southwest Asia or Africa, or from both. It is very unlikely that ini¬ 
tially he came across the mountains of centra! Asia from China. 
At any rate, once Europe had been pjpiilated, alternate periocls 
of glacial and warm or temperate climates gave Eurot^eans more 

^Rensch: op. cit., pp. 375-85. 
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than one chance to ad^pt tlieniselves to new conditions and, like 
other members of their faunas, to reinvade the tropics. 

In sum, the rtiles of zoogeography apply to man as tliev do to 
other animals. They offer us probabilities as to where the genus 
Homo evolved and over what paths different groups of men 
moved to found regional populations. They also help explain the 
dominance of some populations over others. 

These rules can be applied in another way as weiL Animals of 
many species have become adapted morphologically and phys¬ 
iologically to the exigencies of different climates. As members of a 
species that inliabits all climates, some of the races of man may 
have undergone selection for extremes of climate. 

Environmental Adaptation and Early Man 

ZooCEooRAPHY lesds by liny steps into ecology, which 
deals With the ways different plant and animal species get along 
together in various environments, and ecology in turn carries iis 
into the study of environmental adaptation. How the polar hear 
can sit on a cake of ice wthoiit melting it^ and how desert rodents 
live without water, are fascinating subjects discussed in an exten¬ 
sive literature. The adaptations of living races of men to climatic 
extremes Iiave also been studied, to a lesser extent. But for present 
purposes, since we are concerned only with the history of fossil 
human races, only two aspects of this subject need be explored 
here. 

(I) We need to know whether the fragmentary remains of our 
fossil ancestors contain any telltale indications of adaptation to 
climatic extremes, in order to determine whether such adapta¬ 
tions are characteristic of subspedcs, and to keep ourselves from 
confusing them with general, evolutionary characters. 

(^) We need to determine what extremes of climate our an¬ 
cestors could have tolerated with a minimum of cultural equip¬ 
ment—and we can do this by studying and comparing the physi¬ 
ology of living primitive peoples. 

The results of both these investigations may help us determine 
how old the existing subspecies are, and whither ojid whence they 
could have migrated during the Pleistocene. 
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Simply by observing the geographical distribution of living 
peoples, we can see that no single subspecies is limited to a single 
climate. Caucasoids live all the way from Norway to India. The 
aborigines of Tasmania, who were spiral-haired Australoids^ went 
about nearly naked in a elimate as cold as England's. Mongoloids 
may be found from the Arctic to the wet tropics^ and both the 
Australian aborigines and the South African Bushmen, whose 
ranges are more limited^ Uve through broiling heat and freezing 
weather at different fpeasons, with a minimum of cultural assist¬ 
ance. Given lime, a population derived from any human sub¬ 
species could probably adjust itself to most local conditions. 
Adaptations lo climate, therefore^ could occur independently in 
more than one subspecies and need not be interpreted as evidence 
of genetic relationship. 

In only tliree kinds of environment are laud mammals rigor¬ 
ously selected for their abilities to resist stress: arctic and other 
cold areas, deserts, and high mountains. The first entails heat 
regulation; the second both heat regulation and water conserv'a- 
tion; and the third oxygen consumption, particularly oxygen 
transfer from the mother to the fetus, fliysiologists have done a 
great deal of work to explain how the caribou can live in the snow, 
why the camel can go for days in the summer heat without drink¬ 
ing, and how the llama can bear its young in the tliiu air of the 
Andean plateau. 

The Rules of Bcrgniann and AUen 

These adaptations found among living mammals in¬ 
volve fur, skin, blood v^sels, interstitial fluids, and blood cor¬ 
puscles, i.e., soft parts, which ordinarily disappear after death. If 
geologically ancient human beings also had nich adaptations, 
very few details of these can be detected among the bones at our 
disposal. Yet certain uniformities which reflect relationships be¬ 
tween the bodies of animals and climate may sliow in the skeleton 
as a whole. These are the old, nineteenth-century^ rules. Berg- 
mann s rvile,^ for example, states that in a given species the warm- 

■ Carl Bergmonn: “Ober die Verhalmkse der Wuirneukcmoiiikc der Thim zu 
ihref Cmsser C^rrfngirr Studlo'ri, No. B 
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blooded animals which live in cold places tend to have greater 
body hulk than tlio&e which live in hot regions. Allen's rule* 
further states that in a given species animals living in cold areas 
tend to have shorter extremities than those in warm climates. 
This does not mean that in cold places animals’ ears, legs, or tails 
become too short to function, only that within functional limits 
they will become shorter than they might have been had cold 
stress been absent. 

Both these rules concern the physics of heat loss from a warm 
body to a usually cooler surroimding atmosphere. As a body has 
three dimensions and its surface only two. the bigger the body, 
all else being equal, the less the heat loss per unit of volume 
(Bergmann). Furthermore, the nearer the body comes to being a 
perfect sphere, the smaller is its surface area per unit of volume 
(Allen). Each species of animal usually has its own system of 
conserving and losing heat, so that these rules cannot l>e used in 
iiitersi)ecihc comparisons. 

In recent vears these venerable rules have been criticized by 

j ■* 

physiologists, some of whom were unaware that the rules apply 
only to single species; and they have been defended by taxono¬ 
mists and physical anthropologists.* As they represent results 
rather than processes, they are naturally less useful in studying 
adaptation tlian physiological experiments are, but they can l>e 
applied to much larger population samples than physiologists can 
test. As a supplement to physiological experiments, they can he 
applied to living men, particularly to old, long-established food- 
gathering populations. 

Peoples who live in cold regions are generally heavier than the 

* J. A. Allcii; “Tli^ InfItirncG of Fliyskwl Cowlitkins Iri tlw Genesis of Species,*' 
RR, Vd, i (iB 77>, pp. lOS-^o. (Reprinted in AfiSf for 1903 fisoi*], PP- 

375-4oa.) 

’ For this centnaversy sees 

P. F, Sdwlftnder: "Evotntion of Clfmatic AdaptHtfon in Ilomeotlicntis.” Eco- 
tutlon, Vd- a. No. I 1 195.3). PP- tS-a6. 

Scholandcr: “ClimaWc Rnlc5,“ EtofttHon. Vol. 10. No. 3 i pp 

Mnyi: "Ceopaphiod Cliiiracter Cradients and Climatic Adaptation," Enota^ 
ftofl, Vol. 10, No- 3 (1956) pp. JaS-B- 

M. T. Newman: "Adaptation of Mon to Cold Climates." EWtitfon. Vol, 10, 
No. 3 1 1956). pp. WU-S' 

C. C. Willicr; "Fhysiotogical Regtiktimis and the Origins oF Human Types," 
HB, Vol. ag. No. 4 (1957)1 PP 3 * 9 - 3 ^. 
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inhabitants of the tropics, and the ratio of trunk length to leg 
length is greater in the peoples who dwell in cold areas, who 
weigh more per unit of stature* As expected, tliese regional dif¬ 
ferences are found in all subspecies that encompass wide ranges of 
climate. 

For our present purpose of detecting climatic adaptation in 
fossil men these rules are rarely useful, with a few exceptions. 
Several nearly complete skeletons of European Neandertlials have 
bones so short and heavy that their body weights must have been 
great per unit of stature, as with hving peoples of the Arctic. 
With these exceptions, we rarely have enough bones from a single 
individual to calculate both stature and relative trunk height; in- 
deed, stature is usually calculated from the hmb Ixtnes alone, 
which defeats our purpose. Also, there is no formula for calculat¬ 
ing body weight from the skeleton. 

Now and then we find the cervical vertebrae, which tell us 
whether necks were long or short. This is useful because peoples 
in cold climates tend to have short necks. We can also estimate the 
amount of warm arterial bloorl that flows into the cheeks 
til rough the infraorbital foramen (a hole in the zygomatic bone 
Just under the eye socket) by tfie diameter of that opening. A 
strong flow of hlood through that hole helps keep the cheeks of 
the Greenland Eskimo warm.* Similarly, the size of the mental 
foramen (mental means chin in this case), a comparable hole in 
the lower jaw, affects the amount of warm blood that reaches the 
chin. 

The shape of the foot is also signi Scant, for people who go bare¬ 
foot in cold water or snow tend to have short broad feet with 
short toes, In a few' sites whole feet of fossil men have been re- 
covered} in others footprints have been found. 

Among living peoples who dwell near or above the Arctic 
Circle, whether they are Caucasoid or Mongoloid, there is a 
tendency for the tympanic plate, a bony staicture below the ear 

*D, F. nfib€:rtsi “ficidy Weight, Rjtoc, sud Cliniutc," AJPA, Vol, ii, 4 
(i9S3). PP‘550-8- 

Kqwmini "The Applicatlun oF to the Raqia] AnthiopolDgy 

oi tbe Atxiriginal New Wodld,'' AA, Vol. 55, No. a (>953), pp- 311^7. 

* W, S. L&ughllit And J. B. Jiirgeiuea: "[sDlole Voiiatloii in Creeubodji; Eskimo 
Ctaiiia/’ Ae(C, Vat. 6 (1956), pp. 3-ia. 
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hole, to become thicltened—why we do not know. This thickening 
has also been observed among the M or tori, the original Poly¬ 
nesian inhabitants of the Chatham Islands, who lived in a cool 
climate. 


Nose Form and Climate 

A FUHTMEH adaptation concerns the nose. In places where 
the air is dry the nasal aperture tends to be narrow; where it ts 
damp, the openings may be broader. This adaptation involves the 
function of the nasal passages in moistening inhaled air. Noses 
also tend to be narrower in cold than in hot climates, because of 
the heat exchange between the lungs and the inhaled air, but the 
protection of the lungs from frost is not as critical as the humidi¬ 
fying function.* 

Ridges and surface irregularities on the skull and mandible in¬ 
dicate how much and how bard a prehistoric individual chewed. 
This can also be determined, in mature specimens, from the 
amount of tooth wear. In the earliest fossil hominid remains, par¬ 
ticularly those from periods and places without fire, powerful Jaws 
and large, heavily worn teeth reflect a coarse diet without clean¬ 
ing, cooking, or other effete ways of demineralizing or softening 
food. Later on, in advanced prehistoric populations living in cold 
places, jaw muscles {as indicated by the effects they left on bone) 
again became massive and teeth excessively worn. Like the Eski¬ 
mo, these people used their teeth in preparing skins for clothing. 


Physiological Adaptation to Cold 

These imperishable details of skull morphology tell us much 
less about adaptation to climate than the soft parts would Imve 
done had they been preserved, as those of mammoths were. Cli¬ 
matic adaptation is physiological, and the physiology of heat and 
cold adaptation is mostly a matter of oxygen consumption, blood 
flow, and details of muscles, fat, skin, and nervous tissue. Because 

^ A. ThrimiKkn sjid BuxtDD: "Man'i Npsai Indeic in EelntiDn to Certain 
Climatic Carkditwns," Vol. 53 (1913)^ pp. 

J. S, Weineri "'No« Shape and Climbin '" AJFA^ Vd, No, 4 (19^54), pp, 1-4. 
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differences in physiology are racial, and racial differences are as 
old as Homo sapienSj we may venture to project physiological dif¬ 
ferences in living races backward into the time of fossil men. 
Many such differences, long suspected^ have riscently 1>een estab¬ 
lished. 

During the 1940's the globat nature of modem warfare stimu¬ 
lated the interest of several nations in man s ability to live in all 
climates, particularly the arctic- It soon became clear to some 
researchers that living races differ in their tolerance of heat and 
cold. Although much w^ork remains to be done, at least seventeen 
experimental studies published between 1950 and i960 reported 
tests of this nature on all five subspecies of Homo sapiem.^ 

These tests have shown that Mongoloids arc adapted to sleep¬ 
ing and w^orking in the cold as a result of one kind of physiological 
adaptation; that Australoids and one group of Caucasoids, the 
Lapps, are cold-adapted in an entirely different way; that Ne¬ 
groes are both adapted to wet heat and sensitive to cold; and 
that most European Caucasoids and all Bushmen studied lack 
special adaptations to either heat or cold* 

In the ArctiCs fur keeps the bodies of most mammals warm. 
The sanae furs, tailored into clothing, keep people warm out of 
doors. But despite the use of warm clothing, blankets^ and camp¬ 
fires, Alaskan Indians sleep under conditions of moderaie cold 
while camping out on their trapping routes in the winter* Their 
bodies, however^ compensate for the incurred heat loss by an in¬ 
creased basal metabolism H By bumiog extra oxygen and calories 
they are able to sleep without discomfort at temperatures that 
keep white men tossing and waking.® This physiological capacity, 
which is inherited, is not a seasonal phenomenon* It keeps them 
wamt, with little cover, on chilly summer nights as well as in 
w'inter*^ 

^ EurDpcGuis mwv ustd m c;£irittok In all these e^perimenis except ihiit ghen in 
fDoUMli? ^ po-^c 6s. die Thus Caucflsoiid Europeans, other than 

Lapps, wbp wer-c' tesied sepanitcly, eoustitute the 

*L. Crving, K L- Anderson. A. Babtad, H. Eisner, ]. A. Hildes, Y, Lftynin;^ D. 
Nelms. L. J. Ppj-tnn. and R. D. \STiaJcyE 'Tfctabolisoi and Tcmpcnityre of Arctic 
Indian Mon Duren^ a C^ld Night,"'^ |AP, Vol 15, No. 4 (i960), pp, 635-44r 

^ R. \W Eisner. K- L. Anderson, aad L. Hernianssen:; "TliEnnkl and hfcEaholic 
Respunscs of Arct ic Indijuiii to hfodemle Cold Exposure al the End of Winter."* 
JAP, VoL IS, No. 4 UoCo), pp. 659^-66. 
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A far more spectacular and much better known example of cold 
adaptation is that of the Canoe Indians of Tierra del Fuego and 
adjacent South American shores and islands. In 1959 Hainmel, 
Scholander, and others, including myself, went to the islands and 
glaciers of the southern Chilean archipelago to study the cold 
adaptation of the Alakahif,* the only one of the four original 
Fuegian tribes still numerous enough and unmixed enough to war¬ 
rant investigation. 

When first discovered by Magellan, these Indians were going 
about in canoes in freezing weather with no clothing except an 
occasional sea-otter skin cape, and with their bodies smeared with 
sea-mammal fat and ocher. At night they usually slept in small, 
domed huts covered with skins and heated by fires of NothofagiiSf 
an evergreen tree closely related to the beech. This wood throws 
off great heat and bums nearly all night. 

Except for the early morning hours, these Indians were as warm 
indoors as we are. Out of doors they exposed themselves un¬ 
clothed to heavy winds and pelting sleet and snow. Furthermore, 
they walked and swam in the icy w'ater, and dived for shellfish. 
The work of Hammel and his associates shows that the Fuegiaiis, 
taking the Alakaluf as an example, were able to sur\-ive freezing 
temperatures without clothing by burning off a large quantity 
of calories, much more than the Alaskan Indians needed to keep 
w'arm at night. The Alakaluf live mostly on shellfish and the flesh 
of sea mammals, and they eat heartily. Their basal metabolism is 
160 per cent higher than the norm for whites of the same weight 
and stature. 

Returning for a moment to arctic mammals, and also to arctic 
birds, we observe that no matter how warm their fur and down 
keep their bodies, certain extremities, like seals' flippers, caribou s 
lower legs, and birds' beaks, remain relatively unprotected. In 
some species, as for example the fur seal with its exposed flippers, 
warmth is provided to these extremities by a massive flow of 
arterial blood close l>elt>w the surface, This flow of blood bums 
up many calories, tlnis enabling the seal to swim in comfort. 

On anatomical evidence alone, we have already inferred that 

• H. T, HEunin?!^ Th^rmsi and Responses of the Aiacaiuf ituiitmx io 

Mod^ritie Co^d ExpgsuTe, WaDD TeckniHii Report 60^^33, Decemtir igiB*, 
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the cheeks of the Greenland Eskimo receive an extra flow of blood 
which keeps them wann, but as far as I know this has not yet been 
tested physiologically. The Eskimo's hands; however, have been 
tested for the same phenomenon, and they show an increased 
Bow of blood when held in cold water,® 

The hands of Alaskan Indians respond in the same fashion, 
producing twice as much blood Sow as those of wlijte men tested 
under tlae same conditions.' The same response was obtained 
from the hands of Alakaluf women,® who collect shellGsh by hand 
in cold water. In Manchuria four groups of Mongoloids were 
tested by the Japanese for this same phenomenon/ and a grada¬ 
tion, or chne, was found which corresponds to the climates of the 
regions inhabited by the peoples studied. The Orochons, a no¬ 
mad ic^ reindeer breeding and hunting tribe of northern Man¬ 
churia, had the most adaptation; the Mongols and north Chinese 
came next (the two were the same); and the Japanese had the 
least response* 

Similar testa performed on tlie hands of Lapp reindeer herders, 
who have been living since prehistoric times under the same con¬ 
ditions as the Orochons^ showed no cold adaptation in the hands/ 
White Norwegian fishermen living above the Arctic Circle, men 
whose hands are constantly in cold water^ came out the same as 
the Lapps, and as the white men in the control group, w^ho w'cre 
mostly scientists/ 

The ex[?eriments reported above indicate that cold adaptation 

^ C. XI. pnd j. Fdge: HThe E^etl of Chronk: £3i|io«Linr to Cold on 

TntipcratiJTc and Blood Flow of the Hand/ JAP, VoL 5, No. 5 f 1053), pp. 2*1-7. 

^ NpJms, (md Irvitig: "Cfreulatkwi of Heal to ihe Harnlii of AnzUo In- 

diam/ JAP, VqJ. ij. Ho. 4, pp. 662-6. 

^ H. T. Hainmeh "Thermal and Mrtftbolkr Responses. . - 

® Yoshirmira nnd T. nd*; "^StudEi^ on ihc RMOthity of Sinn Vessels lo 
Extreme Cold. Fait II: Fartoii Gowrakig the Individual Diffeienec of ihc 
tivlly, ox die ftesittniK* FroslBile,'’ JJP, Vol. 1 (1950-51)1 pp^ i 77 -SS. 

^ J. Krog, B. FdkffW, R. fL Fox. and Andersen: “'Hand Cireulalton in tlie Cold 
of Lapp$ and North Norwegian Fishemian/ JAP, Vol. 15, No. 4 (1060}, pp, 
654^. 

B. HelkEidm and Ander^n: *'Heal OntpLit in the Gold from Handj^ of Anirtie 
Fl^fiL-niwn/ /AP, Vol. 15. No. 5 (1960^ PP- JT^S^ 

^ Ibid. 

Andrrim, l4»>Tiing, Ntlms, D. Wilson, Fox, and A. BolsLad[ "Metabolic and 
Thefmnl R^Kpnnsc In a Modcralc Cold Exposure in Nonudic Lappi," JAP, Vcd. 
15, No. (i06n K Fp. 649-^ 
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through increased basal metabolism and increased peripheral 
blood flow is confined to the Mongoloid subspecies, at least as 
far as we know. They also indicate that the Lapps are Caucasoids, 
as most physical anthropologists now believe, and not Mongoloid, 
as was frequently stated in the past by writers who had not seen 
them. 

The second kind of cold adaptation requires no increase in 
caloric expenditure or in peripheral blood flow. It involves instead 
an insulation in depth of the body core; the limbs and the sur¬ 
faces of the trunk serve to insulate the more vuberable internal 
organs. This effect is found in domestic swine reared in Alaska, 
and in hair seals, which have no more fur than the swine do. 
It is also characteristic of the legs of caribou and of arctic birds. 
Like the Mongoloid adaptation, this type involves both the body 
as a whole and the extremities. 

In man, cold adaptation through insulation was first observed 
in Australia, among the aborigines. In west-central Australia the 
members of the Pit|end|era tribe live naked in the desert During 
the day the air is hot, hut at night the temperature can go down, 
to freezing or a little lower. Ordinarily the aborigines sleep naked 
on the ground between rows of small, smtidgelike fires, but when 
the wind is blowing the fires are useless. Scholandcr, Ha mm el, and 
others found that, while sleeping in light sleeping bags without 
fires at 32“ F, the Pitjendjera men maintain an almost normal in¬ 
ternal body temperature, as shown by rectal readings, whereas 
their lirnlM become chilled. The temperature of their feet read as 
low as 54** to 59" F, 

In the morning these men get up and stamp around, and by 
the lime the sun is up they are as fit as ever. White volunteers 
who took the same tests lost internal body heat before moniing, 
because the surfaces of their arms and legs threw' it off into tlie 
atmosphere. The aborigines slept comfortably, Ivut their Cauca¬ 
soid counterparts spent a miserable night.‘ Later on, these experi¬ 
ments w'ere repeated in midsummer at Darwin, North Australia, 
on other aborigines from several different tribes. Cold condi- 

Fr ScJiftbnEiet, J. S. Hart, O. Fi- and Steen: 

“Cold AcUpFwtMii in Aiutmliofi Aborigines* JAF, VoL 13, Ko. 3 (i95d), jap. 
aki-iS. 
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tians were created by having them sleep in a refrigerated meat 
van. The physiological response was the same as that of the first 
group, tested in winter, thereby confirming the fact that the cold 
adaptation of the Australian aborigines is not seasonal but per¬ 
manent, and apparently both genetic and anatomical/ 

fn human beings each of the principal arteries of the arm and 
lower leg—brachial, radial, ulnar, tibia!, and peroneal—is ac¬ 
companied, as A rule in the same sheath, by a pair of companion 
veins called venae comites. At various places, particularly near 
elbows and other joints, neighboring arteries are connected by 
short blood vessels, so tlmt under certain circumstances one can 
replace the other and an exchange of blood can take place. The 
networks formed by such connections are called anastomoses. 
The economy of engineering that placed the arteries and their 
pairs of veins together, and the emergency arrangement of con¬ 
necting arteries at anastomoses, have also provided a median ism 
by which under certain circumstances heat can be transferred 
between the two kinds of blood vessels. 

Among tlic Pitjendjera apparently such a transfer is made dur¬ 
ing sleep. The outgoing arterial blood warms the incoming venous 
blood, so that the bands and. feet are cool and heat is saved. In a 
desert where food is scarce, heat conservation is important for 
survival. Why the whites tested in these experiments failed to 
transfer heat from arteries to veins in the same way is not known, 
but without doubt a program of comparative dissection could 
help determine the answer. Arteries are notoriously variable, and 
racial differences in their branching patterns have been estab¬ 
lished between Europeans and Japanese. For other populations, 
available data are inadequate.* 

Surprisingly enough, the Australoid type of cold adaptation 
through uisulation has been found in only one other j^pulation 
so far tested, the nomadic Lapps. This evidence, when added to 
their failure to respond to the cold-water hand test, places the 
Lapps far from the Mongoloid suljspecies. Also, the settled village 

»tiammcl, El»ii«r, D, H. LeMesstirirr, Andenen, wkI F- A- Thennul 

anil MiiUbalie HcsiMnsei of tl« Aushalian Aborigine Expo$c<i to Modemle CoM 
in Summer," /Af, VoJ. t*. No. 4 (igsa>*PP' 

*E. Lodii L'Anthropalo0e da Fartia Mattel (W»isaw nnd Parfsi Mnston rt 
Cie; 1931 }«pp- 348-Sa, 
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Lapps, who are more n>ixed with Finns and Norwegians, sliow the 
insulative cold adaptation le$s than do tlie reindeer iierders, who 
are le^s mixed. One is tempted to suspect that this type of cold 
adaptation was prevalent in Europe during the latter part of the 
WiiiTO glacial epoch. 

Returning lo the SoutJiem Hemisphere, where pliysiologists 
have found the world's most striking examples of cold adaptation 
—among the Fuegians and AustraUan aborigines—we approach 
the Bushmen of the Kalahari Desert with some hope. The Bush- 
men, who are also primitive hunters and gatherers, are faced with 
the same alternate stresses of heat and cold that confront the 
Australian aborigines. These hopes have not been realized, bow- 
ever* Three separate expeditionshave failed to find anv differ- 
ence^> in basal metabolism or in any other physiological attributCj 
between the Bushmen and the whites used as controls* This evi¬ 
dence suggests what has l>een suspected on other grounds, that 
the Bushmen have not lived in the desert very long. It also con¬ 
firms my belief that the Bushnien and the Negroes, although they 
share a continent, are not closely relatetl* 


Heat Adaptation 

S o FAR, only the Negroes have been shown to possess heat 
adaptatiE>n. American Negorcs can tolerate moist heat better than 
American wliites of the same ago and economic background/ But 
as far as I know this difference lias no!: yet been demonstrated 
in Africa/ American Negroes are unable to tolerate eold as well as 

■C. H. Wj^nctlirtnj fiiitl Jh F* Moirfes^n: "Htcil Regulation of {Bu'ih- 

mtnK NaljirCt Vql. I78, Nn, 45.^® (1956), pp. 869-70. 

\V>iidliaTii find Moni^vin: "AdpislTneiif to Cold of Builiinfn in itic Kakhari 
Desprt JAP, VdI. 13,, No, % (pp. 219-25. 

J. S. G. A. G. Bfcdefi, md H. C. WenTeh "Responses of BiLdamcn nnd 

Europeans on Espomr? t» Winter Night Temperntunes In the KoLloK.iri;'" JAF, 
Vol. 15, No. 4 (1960), pp. 667-7*, 

^ P. T. Baker: ‘'RaeiaJ in Hf?at ToJemneer AJFA^ Vot (1958), 

pp. 267-305. 

T. Adaini nnd B. C. Covinos “Hiiebl YpuriEilions lo h Stuadjirdized Cold Slress," 
/AF, Vol 12, No. 1 (1967)1 pp. 

“A sUsdj^ rofirdurtcd in West Afrk:A by N, A, BamieoE ySeldctl re¬ 

sults, possibly because he appumoliy fjiiW lo allow for diEcienccs In hrEphl, 


The Significance of Adaptation to Heat and Cold 69 

American whites; this is true even when tl»e individuals of both 
races w'ho are tested have the same amount of subcutaneous fat.* * 
Tills filial obsen'ation indicates that the difference in thermal 
adaptation between Negroes and European Caucasoids is not due 
to insulation alone. Probably a whole complex of physiological 
processes is involved, particularly those conccnied with the depo¬ 
sition of melanin in the skin by the action of three hormones.* 


The Significance of Adaptation to Heat and Cold 

Several conclusions can be drawn from this review of Imman 
adaptation to heat and cold. One is that the subspecies of man as 
defined in Chapter 1 tend to sort tliemselves out on tins basis. The 
Mongoloids are the most distinctive in thermal adaptation as in so 
many other features, and the Negroes stand at the opposite ex¬ 
treme. 

A second is that because these adaptations are Imth genetic and 
linked to climate they may have been acquired by the several 
subspecies of Homo erectus at tlie time of their dispersal into 
different environmental regions. 

A third conclusion is suggested by the Alakaluf study. It indi¬ 
cates that ill-clad human beings carrying fire and the crudest of 
tools (the Alakaluf cutting tool was a qualiaug shell) could have 
entered North America over the Bering Strait at any time when 
the sea level w'as low enough to |>ermit passage. At such times, 
w’ith the ffow’ of arctic water cut off and the Japanese current 
sw'inging along the southern shoreline, the climate could have 
been no colder than it is in modem Tierra del Fuego, 

Tlie two kinds of cold adaptation recently discovered allow 

wcifrhr, and bodily components bctwe(tn she Negroes otmI EiimpcaTis teslcd. N, A, 
B.'imicnt; “Climattc Fjctors in the Evolutioji of Humnn Ptuptilntiore," CSHS, \’o 1 . 
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htiman beings to live at temperatures near the freezing point with 
little or no environmental protection when out of doors, but tl^ev 
would not allow anyone, however well adapted genetically, to 
hunt out of doors in the winter temperatures found today in Lap- 
land and Greenland without a combination of good clothing and 
good housing, both made with good tools by skilled hands di- 
reeled by a fully evolved modem brain. As far as the fossil record 
tells us, only f/omosapiens has ever lived in such climates. 


Adaptation to Altitude 

And as far as we know only Homo sapiens has ever lived at 
altitudes of over 10,000 feet. Only two plateaus of this height 
which are large enough to be human breeding grounds exist. 
They are Tibet and the Andean altiplano. Both are inhabited by 
Mongoloids. Careful physiological and anthropometric work has 
shoHTi that tlie Andean Indians have large chests, large lungs, 
large hearts, and blood that contains a high ratio of red corpuscles. 
Although each red corpuscle carries less oxygen than it would at 
sea level, the total amount of oxygen home by the blood far ex¬ 
ceeds that supplied by the arteries of outsiders who have moved 
into the highlands. Such outsiders may survive, but they have 
difficilUy reproducing because the mother cannot transfer enough 
oxygen to her embryo to ensure its live birth.* That is one reason 
why the liighlands of Ecuador, Peru, and Bolivia are still Indian 
country four and a half centuries after Pizarro. As far as I have 
been able to determine, the adaptation of Tibetans to high alti¬ 
tudes hasnotyetbeenstudied. 

On the opposite extreme, Negroes, whose blood carries the sick¬ 
ling trait polymorphically (Ss) and bears with it even less oxygen 
than tijat of Caucasoids, may be seen along the Andean coast but 
not on the plateau. In the Himalayan region the clinal zone be¬ 
tween Mongoloids and all others is extremely steep, and in some 
places it is only a few' miles wide. 

The fact that adaptations favoring or counteracting excesses of 
oxygen in the blood stream cannot be demonstrated in fossil man 

*Ncwnwn; "Man jind the f[eights," NM. Vol. 67, No. 1 (1958), pp. 9-19, 
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does not mean that tliey did not exist, because such adaptations 
are found only in perblxable fluids and tissues. 

In this chapter we have surveyed the principles of geography 
as they may be applied to the distribnlion of animals and the de¬ 
velopment of species and subspecies. We liave situated the sub¬ 
species of man in their ancient homes, and examined the evidence 
for climatic adaptation in fossil and living men. We have found 
that human subspecies differ considerably in climatic adaptation, 
which has plaved a part In the ability of human beings to invade 
and inliabit regions too cold or too drj' for other primates. The 
historic distribution of races, in fact, may partly be explained on 
the basis of these adaptations. 

But we have found no extreme forms of adaptation comparable 
to those of desert rodents that live without drinking water, or of 
polar bears that sleep naked on ice floes. The principal adapta¬ 
tions of human beings to climate are technological. Skill at tech¬ 
nology ^ and partictJarly the inventive genius that makes technical 
advances possible^ requires the possession of a top-grade brain, 
which our ancestors began to acquire long ago^ and which is still 
useful in an increasingly technological society. 


% 
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EVOLUTION THROUGH SOCIAL 
ADAPTATION 


Leadership, Communication, and Brain Growth 



J. ^ Top-CBADE brain is needed not only to niaster, by 
technical means, cold, drought, and other environmental difficul¬ 
ties beyond the physiological capacities of the human body, but 
also to manage human relations skillfully, Natural selection in 
favor of this second kind of skill has been a prime factor in hu¬ 
man phyletic evolution—the rise of a more intelligent species 
from one that is more primitive intellectually. In this chapter I 
shall try to show how this kind of natural selection may have 
operated. 

I am particularly concerned with the surviving socieb’es of 
primitive hunters and gatherers because they serve, to a certain 
extent, as a window into the distant past, htit more advanced 
systems should not be neglected since alt societies are governed 
by the same natural rules, 

In all the historic societies whose structural details are well 
known, the greatest tangible rewards have rarely gone to the 
geniuses of technology or to outstandingly skilled craftsmen, how¬ 
ever important their work has been for the preservation of human 
life and to social evolulion. The men who have reaped the highest 
rewards are the geniuses, artists, and skilled craftsmen whose ma¬ 
terial is not clay, flint, or metal, but other people. They are the 
operators, the artificers of human relations. The leader wlio can 
keep the peace among his followers, organize his men for war, 
regulate the distribution of food and other wealth in such a way 
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that everyone wilt be taken care of, particularly liimself—such a 
man is well paid. He lives in the finest stmeture, be it hut or 
palace, eats the best food, and in many soc,teties has the most 
women. Whatever genes he has that others lack liave a better 
than average chance to multiply in the local pool. 

Also well rewarded in esteem, if not in material goods, is the 
priest, shaman, or medicine man whose artistry allays fears and 
eases people individually and as groups over the emotional 
hurdles of crisis and trouble, in many societies his personality is 
an odd one. As he ministers to both sexes, he is sometimes celibate. 
What makes him an artist does not necessarily give him more 
women than Uie others; a society in which everyone is a shaman 
would soon fall to pieces. A few of bis special genes in the pool 
will go a long way. Like popes, he can pass on his heritage 
through nephews. 

Under the umbrella of law and order, ritual sanction, and emo¬ 
tional security that both chief and shaman spread, the craftsman 
can do his work, and every man can get food for his family. As 
there must be leaders, there must also be followers—men and 
women who can live together under gnidanoe without disruptive 
quarreling. During the long stretch of human evolutionary history 
the sizes and complexities of groups have gro\vn, and the ability 
of group members to live together peacefully, while presenting a 
united front against outsiders, has lieen of great importance for 
survival. In many structurally simple societies the troubiemaker 
is killed one dark night by his fellows, or driven away, and so 
the genes which may have eontribiiled to his antisoc ial behavior 
are thus, in a sense, fished out of the pool. Social adaptation, 
which is the capacity for living together in groups, has been as 
influential in human evolution, if not more so. as environmental 
adaptation through technology. But the relative importance of 
these two facets of adaptation is hard to evaluate as they are parts 
of a,single picture. 

Both these categories of adaptation depend primarily on an 
ancient revolution in communication made possible by the inven¬ 
tion of speech. Like tool-making and the use of fire, speech, we 
know, was a human invention, It must be Icamctl, not rjiiickly 
like some of the semi-instinctive habit patterns of other mammals 
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hut slowly and with great effort, and it requires the co-ordination, 
within the brain, of several different organs that are not used in 
concert by arjy other primate. If speech did not have to be 
learned, the peoples of the Vf*orId would not speak hundreds of 
different languages; they would all make the same noises, like 
sea gulls,' 

Before speech could be invented, the ancestral primate or¬ 
ganism had to undergo certain anatomical changes,’ These involve 
the following organs of speech (and, of course, their nerves): 
the diaphragm, which eicpels the air from the lungs; the larynx, 
wliieh contains the so-called vocal chords and their controihng 
muscles; the pharynx, which is essentially the valve tliat opens 
and shuts the intersection of the air and food passages of the 
throat, both below and above the meeting point; and the muscles 
that control the movements of the jaws, lips, tongue, and soft 
palate. 

The principal change was in the pharynx. In primates that walk 
on all fours, the air tube is continuous from pharynx to nasal 
passages except when the animal is swallowing or crj'ing out; it 
takes effort to expel breath through the mouth. In man tlie valve 
of the pharynx is habitually open, and breath will come out of 
the mouth wlienever the lips are open and the lungs are exhaling, 
unless an effort is made to block its passage with the tongue. 

The cause of this change was, apparently, the assumption of 
the erect posture by our ancestors. DuBrul has shown by a series 
of dissections of the heads and necks of tree shrews, lemurs, 
tarsiers. Old World monkeys, and apes that the opening of the 
pharynx in man was only the last step in a series of changes 
caused by an increasing postural shift from the horizontal to the 
vertical plane. In the most primitive primates the air passages 
form almost a straight line from lungs to lips. In man they are 

' For a ttionnigh dtscus^ioti of the origio of speech end its role in oiiltunl 
r\')o]ullQn, 
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bent, in the phatyngeal section, into a 45® angle. It was this 
bending that opened the valve. 

Once the pharynx was open, air was free to move between 
larynx and lips, whether the flap of the soft palate had closed nif 
the nasal passages or left them open. Now it was possible to utter 
a wide variety of sounds, tlie formation of which depended on a 
combination of many factors: the degree of tension of the vocal 
cords, which could either be tightenetl so as to vibrate and thus 


= bwthiTig hibe 
Solid = feeding tube 
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in speaking, {Drawings afler DuBrulp 
195S.) 




emit voiced sounds^ or left slstck so ^ to permit the formation of 
unvoiced sounds which^ if continuous, became whispering; the 
opening and closing of the nasal passages, wliicb produce nasal 
sounds if left open; the positions taken by the tongue and Ups; 
and the sequences of all these elements in the formation of 
words. The number of possible sounds is nearly infinite, but the 
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number used in any one language is limited by the number that 
can be easily recognized. 

To be understood, language must be heard, both by the speaker 
and by the person addressed. The vocal vibrations of speech pass 
into the outer environment and return to the brain through the 
ears. If successful communication is acliieved, they also hit the 
eardnims of a second person, whose answers strike the eardrums 
of the originator of the conversation. 

Speech requires the neural co-ordination, in the brain stem and 
cortex, of many organs and sets of muscles, all of which, being 
located nenr the brain, enter it independently, as do the auditory 
nerves, rather than through the spinal cord. Their co-ordination 
in the brain was different neurologically from that of tlie liands 
and eyes needed for tool-making, Also, it was acquired later than 
the hand-eye combination that brachiation (swinging from limb 
to limb) called for: an ape has to see w'here he is going, in order 

toplaceJiisliand.Qrhewillfall.* 

Therefore, speech was probably invented after tool-making, 
Tools made hunting possible, and the social requirements of a 
group of hunters made speech necessary. Speech is also a pre¬ 
requisite to thinking, because we think in words. He w'ho tluriks 
can plan ahead, and he who plans ahead can learn to deal with 
other human beings, 

Ounng the course of human evolution, in different parts of 
the w'orld, the brains of successive fossil men grew larger as time 
went On, until the present brain sizes, typical of the living races 
of man, were reached. Undoubtedly, talking and thinking influ¬ 
enced these increases, which occurred as more and more liad 
to be learned. Evolutionary increases in brain size have not been 
conflned to man. The fossil record shows comparable changes in 
many other kinds of animats. What is unusual about man is not 
that his brain grew, but that it grew as much as it did,' By and 

•Tlie rthirr primjtci Uck die extensive pliaiyngeal plexux needed /er speeds 
which is found in mati. J, ,M, Sprugue* ‘TTie Innervetfon of the PhiiiyiM in the 
Rhesus and tli$ Fo-miiitfon p| (he PJiaiyngeal m AH, 

Veil, fio. No, 3 {1^144b pp^ i97-rao8. 

^ For the pfolaleni of b-uiiii size vs. body size in see: 
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large, in response to the of communication, the growth of 

tlic human brain may he considered primarily a social adapta¬ 
tion and, in addition, an example of evolution through succession. 

This increase in brain size probably started with the erect 
posture. Ill any evolutionary line of mammals any entirely new 
kind of locomotion must be learned. Baby seals, for example, must 
be taught to swim, and baby birds must be pushed out of their 
nests before they will Sy. Each of us, as a baby, must be taught to 
walk, or we would go on all fours. Learning a new nietbod 
of locomotion fosters, and indeed requires, a concomitant increase 
in intelligence and, by the same token, in brain size. An animal 
bright enough to learn to walk erect might also he bright enough 
to begin making tools, and so on to hunting and speech. 

But brain growth has disadvantages that had to be outweighed 
by the greater advantages of an increasing intelligence. In the 
fossil record of our zoological family, brain size increased only 
gradually; our brain is an expensive organ that grew as man be¬ 
came increasingly able to support it. The brain requires a large 
skull that must be cairied about by the bones, tendons, and 
muscles of the neck, trunk, and legs. Being very sensitive to 
changes in temperature, it must be kept warm in cold weather 
and cool in hot weather. Only the visceral organs, vvhich are much 
better insulated by the Ixidy mass, require such a narrow thermal 
range. As the brain lies close to the surface of the head, its large 
size taxes the body's capacity for maintaining thermal equilib¬ 
rium. 

It is also a gluttonous organ, requiring an even blood flow 
ranging from about 765 cc. a minute when at rest to about 1300 cc. 
a minute when hard at work. At rest it monopolizes about 12 per 
cent of the body's blood supply, although it comprises only about 

tioaj and the Body Sire nf Arinwli," in J. Huxley, ed.t EunivTion a$ a Frueea 
(London: Allen Unwin; 1954}, pp- ifii-aoo. 
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z per cent of the body s bulk. It bums up a correspondingly great 
amount of oxygen and sugar, which have to be fed to it con- 
stantly* 

If the brain is an expensive superstructure for an adult to carry 
around, it is even more of a burden for infants and children, who 
have to be protected and fed longer than the young of other ani* 
mats. At birth it has already reached 24 per cent of its adult 
mass, whereas the whole infant body is only 5 per cent of its 
adult body weight. At the age of three, the brain has attained 82 
per cent of the adult weight and the body only 10 per cent. 
When the child is ten years old, shortly before puberty, the brain 
lias attained 95 per cent of its adult volume, and from there on 
it gains very slowly and very little, whereas the body grows 
rapidly.* 

In order to justify its carrying charges, any oversized and over¬ 
fed organ has to have a selective advantage in the reproductive 
life of the animal burdened with it, or its fre<^uency will be kept 
down by natural selection. This has been shown many times in 
studies of other animals, the most conspicuous example, perhaps, 
being that of antler size in the deer family. Putting it very simply, 
there must have been a point in human history at which brains 
came to be more effective than brawn in acquiring women. Other¬ 
wise tlie brain sizes of various lines of fossil men would not have 
increased during the Pleistocene. Just how the brainier men won 
out is not knovm, except through analogy with living peoples. 
Clever planning, self-control at the right moments, persuasive 
talking, the exercise of leadership through language—these are 
obvious possibilities. 

The importance of brain size in relation to more complex social 

behavior is suggested by comparisons with certain animals. Of all 

the mammals, only the whales have larger and more complex 

brains than man. The porpoise Tursiops tnrncQtm^ which is a 

small and very bright species of whale, has a very complex brain 

one third larger than ours, and a highly developed social life. In 

*C. F, Schmklt: Tht Cttebt^ CitoiUuioa M Heakh and Di-ieam iSprliutfi^Id 
lU.r CKadcf C Tkonw; ' 
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it can be observed clear dominance relationships, and also al¬ 
truism. Care, anxiet)% and friendship between individuals have 
been seen in the behavior of porpoises (as well as in that of 
chimpanzees and some other primates)/ Furthermore, the por¬ 
poises have possibly the most elaborate system of vocal com¬ 
munication of all the nonhuman mammals. 


On the Antiquity of a Human Type of Society: 
the Beginning of Hunting 

B E F o n E we can assume that the progressive increases in brain 
size seen in the fossil record constituted, at least in part, an adap¬ 
tation to the requirements of living together in a luiman society, 
we must establish the antiquity of our basic social system, which 
consists of a number of families living together and sharing food. 
We can never do this absolutely—social structure is not a material 
ob|ect that can be fossilized—but we can try to zero in on tl^e 
point at which it may liave begun by following several lines of 
evidence, including archaeological sequences, comparative ani¬ 
mal behavior, and the social systems of living primitive peoples. 
Let us begin with archaeology, 

As previously stated, we may assume that the sharing of food 
must certainly, because of the nature of the beasts eaten, have 
begun w'ith hunting, if indeed it had not already been practiced 
earlier among food gatherers. We can gain some idea of when 
hunting began by eJiamining the camping sites at which fossil 
men, or other manlike primates, lived, or at least made their tools 
and ate. 

The tw'o oldest seem to be Bed I at Olduvai Gorge, Tanganyika,* 
and Tell Ubeidiya in the Middle Jordan Valley just south of Lake 

» A. F, McBridc! "Meet Mr, Pnrpaiit," !VH. Vn|, jg. No, x (1940), pp. iS-ag. 
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W. R. Thompsofl: "SoeEsil Behavior," fn A. Hoc and C. C. Slmpsmi: Behocittr 
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Tiberias in Israel* Both are Lower Pleistocene, and both were 
discovered in 1959. The Olduvai camp contained a fossil manlike 
primate which its Under, L* S. B. Leakey, named Zinfanthropus, 
and a second one, the so-called Olduvai child, both of which 
will be described in Chapter 7. What is important here is that 
crude stone implements as well as bones which showed signs of 
being the remains of animals eaten on the spot were scattered 
there. The tools were sharp enough to enable the hominid who 
used them to cut skin, which he could not tear with his blunt 
teeth nor soften with Ere, which he lacked. But the bones 
suggest that he had only begun to hunt: most of his quarry 
consisted of small, slow-moving animals, hkc rats, lizards, snakes, 
and tortoises, which can be caught by women and children. An¬ 
thropologists call this category of animals slou) game. 

Leakey also found a few bones of the newborn and suckling 
animals of large species of ungulates (hoofed mammals). 
Whether this evidence places the Olduvai creature on tlie thresh¬ 
old of life as a hunter is not certain; baboons have been seen, 
by S. L. Washburn and others, to cat the newly bom fawns of 
Impala. Eating newborn ungulates is hardly hunting, but it is a 
gastronomic exercise that gives an animal a taste for fresh meat. 

The Jordan Valley site contains tools, very fragmentary human 
or humanlike remains yet to be described, and animal bones that 
not only had been broken but also had been scratched witli stone 
tools. Most of the animals eaten seem to have been slow game, as 
at Olduvai. but some appear to have been adult ungulates, All 
the geologically later habitation sites we know of, in the higher 
levels of Olduvai Gorge itself, in North Africa, China, and Europe, 
indicate full-scale hunting. 

Present evidence therefore suggests that true hunting, as op¬ 
posed to the collection of slow game and baby animals, began, as 
a way of life, sometime during the Lower Pleistocene, and we are 
sure that in the Middle Pleistocene it was in progress, Speech 
probably began with full-scale hunting, and a human kind of 
social organization must have begun with speech. 

* St«Ic«Iij, L. Pfcard, N. ScKulitiftn. md C. Haas: DtpMil, 

N«ar UbckU^a in the Central Jgrdin Vdl<7 (Frcllmiiraiy ReportJ," JJRC/, Vol. 
9-C, Ko, 4 (igSo). pp. 173-^4. 
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Whether or tiot the members of an animal species enjoy 
tools and speech, the social structure of the species is linked to its 
mating sv-stem, which is further linked to factors of body size, 
terrain, feeding habits, and climate, including seasonal change. 
Small anPials, like the familiar chipmunks, often live alone in 
solitary blR^o^^'s no more than 200 to 300 feet apart, individuals 
of each species populating a neighborhood and dividing the 
feeding grounds among tliem. 

Each such animal has a home, in which it sleeps, and a home 
range, in which it feeds or collects food/ It will defend its home 
against intruders of the same species, but its home range overlaps 
those of other individuals, whose presence it tolerates in the com¬ 
mon marginal areas. In these shadily defined territories infre- 
<]ucnt and seasonal sexual contact takes place. As the offspring 
are reared by the niothers alone, no elaborate social structure 
arises and evolution through social adaptation is virtually non¬ 
existent. 

Larger animals, particularly hoofed and horned browsers and 
grazers, tend to congregate in herds whcrc\'cr grass and leaves 
are abundant enoiigii to feed many animals at once. Among such 
animals which live on bulky foods, sexual activity consumes mucli 
time, energy, and attention. In many species the sexes are sepa¬ 
rated during most of the year, there being no reason, in the eco¬ 
nomics of animal life, for them to be together. At breeding time, 
whicii in many species comes but once a year, in a favorable sea¬ 
son, the males and females come together and the males compete 
for sc.\ual rights. This period is necessarily brief because, being 
preoccupied with sex, the animals are especially vulnerable to 
carnivores. Most if not all females are covered, but some males 
are left out Tlrose that impregnate the most does pass on their 
genetic peculiarities, which consist largely of the traits essential 
to success in courtship, such as larger antlers and stronger neck 

• F. Botttiibex The Nutunl Hwffwy of Mammah (New Yerli; Alfred A. iCtiopf; 
>¥>S6).PP 9®- 
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muscles, Tliis kind of selection enhances sexual dimorphism but 
has little effect on other social capacities. 

"iet another kind of mating behavior is found among mammals 
that inliabit tropical forests, the special domain of primates. 
Here no major seasonal cltange of climate or of food supply 
makes any particular part of the year more favorable either for 
birth Or, by extension, for copulation. As man is a primate, other 
primates will provide the most desirable comparative u^iterial for 
study. In common with some of these primates, to Mt descril>ed 
in the following chapter, man retains a very primitive sexual cycle 
common to some of the simplest mammals, including marsupials 
and insectivores. Tliis sexual cycle is basic to our human social 
structure, ^\'e have made the most, in this inherited trait as well 
as in some others, of our lack of specialization. 


The Sexual Sekaviot of PHmateSf Including Homo Sapiens 

M £ xf B En s of most species of primates breed around the calen¬ 
dar in roughly montlily cycles, which in tine female include the 
crises of ovulation and menstruation. Among the primates the 
male is always ready for sexual activity whereas tlie female’s in¬ 
terest is variable. 

Two sets of physiological changes can affect her: differences in 
libido during stages of the ocstrual cycle, and the presence or ab¬ 
sence of temporary' genital swelling. Among some species the fe¬ 
male feels an irrepressible urge for sexual attention at the time 
of ovulation, pinpointing the proper moment for conception. Dur¬ 
ing the rest of the monthly cycle she is eitlier indifferent to sex, 
or even resistant. Among other species the female feels etjually 
receptive at all times. In some of the species marked hy a power¬ 
ful urge on the part of the female during ovulation, she presents 
an added stimulus. At this time her genitals puff and swell and 
turn bright red, creating a conspicuous target tliat no male can 
fail to recognize for the signal it is. Among other species that go 
through the same cycle the aggressive behavior of tlie female at 
this time is unaccompanied by such a display. In no case do we 
find swelling without a marked increase of libido at ov-nlation. 
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The first kind of female behavior, the markedly variable, with 
or without genital swelling, leads to a stseial structure in which one 
male, whose libido is const.ant, serves a num1>er of females in sue- 
cession. Either he does this as a harem master, brooking no 
rivals, or as a member of a mutually tolerant team of males that 
take turns with female after female as their moments of high ex¬ 
citement arise. The result is a choice of two social systems, a 
harem or a club. 

The second or relatively invariable kind of female behavior 
creates the habitual association of one adult male, who is inter¬ 
ested in sex every day, with one generally receptive female. The 
result then is a third kind of social system, tfie monogamous 
family. 

According to Kinsey and his associates,’^ 59 per cent of Ameri¬ 
can women interviewed reported that they enjoyed sexual inter¬ 
course more at certain points of the oestrual cycle tlian at others. 
Of these, only 11 per cent, or 6.5 per cent of the entire sample, 
preferred it during the middle of the cycle, near ovulation. The 
other S9 per cent, or 53.5 per cent of the whole, found it most re¬ 
warding just before or after menstrual flow, or both. To what ex¬ 
tent American women are typical of the human female of all 
races and cultures is impossible to say. However, in primates in 
general these characteristics are specific. Women of different 
races are probably basically alike in this respect. 

Although the human population of the world is growing at an 
alarming rate, and we are liaving what is called a population ex¬ 
plosion, nevertheless, of a good sample of the very women respon¬ 
sible for this explosion, only 6.5 per cent seem to have felt more 
passion during intercourse at a time useful for conception than 
at other times. Also, the nonpro<luctive added urge of half of tire 
women liefore and/or after menses helps them insure attention 
from their husbands I>eforc and after a period of isolation, thus 
re-enforcing a relationship between marital partners. 

As far as reproduction is concerned, all the sexual activity that 


*A. C. Kiniey, W. B, Pompoy, C, E. Skrtln, and P, H. Cebhdni: Spn/al Be¬ 
havior in the American Femala (FhOadcIpliia: W, B, Saunders Conipjiiiy; 1953}, 
p. 6aS. LlbEda wai mcMiired objectively, by observing llie amount of vagtn^ 
secretion, as well as subjwtivdy, by having quonioas answered. 
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takes place atnong human beings, except at ovulation, is a waste 
of time, energy, and attention. In addition, many human females 
enjoy sex long after menopause. Nature is never wasteful, though, 
and in fact the sexual behavior of the human female is oriented 
more toward the maintenance of the social structure than toward 
reproduction. It tends to create a family, an economic unit built 
around the feeding, care, and education of children, and to secure 
tlie eon tinned interest of husbands, What is wasted in one sense 
is gained in another. As we shall see in more detail later, tliis pat¬ 
tern is also typical of the other primates whose females resemble 
ours in this aspect of physiology. 


The Beginnings of Human Society 

A M o K 0 A N r M A L s that do not share food, and man is the 
only higher primate that does, the function of the family, if any, 
is to bring up the young ones to the time, or point of develop¬ 
ment, at w'hich tliey can fend for themselves, In diffei^ent species 
the age of parting from the mother varies. Among the apes the 
youths are driven out of the family hand at about the time of 
puberty, not so much because they could not feed tliemselvcs 
earlier, but because at that time they begin to arouse jealousy, in 
the w'elhknown Oedipus fashion, in their parents. The daugliter 
antagonizes her mother Iwcause of her fathers attentions and the 
son antagonizes the father because of his advances toward his 
owm mother, or of the mother's toward the son,* So both son and 
daughter are expelled, one at a time rather than simultaneously 
since, as most primates have single births, the sons and daughters 
will arrive at puberty at different times. Tivis staggering of ex¬ 
pulsions normally prevents mating between brothers and sisters 
and encourages the mating of individuals of like ages simultane¬ 
ously expelled from different familes. 

At tlie time of expulsion the offspring, at first singly and then 
paired, are strong enough and aggressive enotigli to block out 
sleeping and feeding territories of their own and to defend them 
against other family groups, including tlieir parental households. 

' In « family of th« Imrem type the "mollier'’ can be any one of the wivei. 
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The motivation behind the parents’ behavior is primarily sooiat, 
but it has an etjonomie side as well Each newly weaned infant 
will naturally stay witli its parents as long as it can since finding 
food where tliey do is easier for it than discovering new feeding 
places in unfamiLar territory. But if all the offspring borne by 
the couple were to remain with their parents indefinitely, there 
would soon be a food crisis. The daily traveling range would have 
to be widely extended, or some animals would go hungry. The 
balance between territorial size and the number of mouths fed 
can be maintained only by expulsion. 

This composite picture of a prehuman primate society can serve 
as a model for our ancestors before they Itecame organized into 
groups of mutually dependent families, either at or before the 
onset of hunting. Whether or not it is a true picture depends 
basically on bow ancient the characteristic beliavior of the human 
female is—that is, how long she has been, as she is now, sexually 
receptive at all times except during metises and not much more 
aggressive at one time than at another. 

A clue to this problem comes from the birth sex-ratio. Other 
primates with our type of sexual behavior have a ratio of birtlis 
of about one male to one female. Those that live in harems or 
clubs have more nearly three females to each male. But unfortu¬ 
nately we do not know the birth sex-ratios of fossil men. We have 
not found enough specimens of any population more ancient than 
Sinanthropus, and even with Sinanthropus we cannot he sure of 
the sex of each indixidiial, usually fragmentary^, specimen. 

The chances are, however, that the ratio has heen the same as 
long as our record extends, for physiological matters of this kind 
are conservative. This does not necessarily mean tfiat all peoples 
have always been monogamous, only that in most societies most 
individual men arc. In most societies exceptional men are polyga¬ 
mous. 


Sexual Selection Among Higher Primates 

Among several species of higher primates a minority of males 
seem to go tlirough life without sexual experience, living as soli¬ 
tary outcasb, or as neuters on the fringes of family groups, Among 

E 
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the majority some have more success in mating than others, and 
the females, at least among chimpanzees, show marked prefer¬ 
ences for mdi>'idual males. Even though females also manifest 
personality differences, however, all females normally receive 
sexual attention. Among primates it is easier to be a female than 
to acquire one. 

Sexual selection, therefore, works particularly on males, and 
whatever genes make a male a more sncecssful lover than his 
fellows can be expected to remain at a high level in the primate 
pool. This may he why, among gorillas, males are twice as big as 
females and it may help explain the extreme aggressiveness of the 
males in many primate species. 

Loving and intelligence do not necessarily go together, in apes 
or men. But in the human ev'ohitionary line, from the beginning 
of hunting on, being bright has been an asset to a man in securing 
tlie favors of women. He who brings in the most meat feeds the 
most people, and they give him their daughters in order to insure 
continued favors. He who handles weapons most skillfully against 
wild beasts can turn them most lethally against his rivals in the 
camp. An effective leader who can persuade others to work for 
him can also outmaneuver liis less well organized if more muscu¬ 
lar rivals in the game of love. 


Speech, Hunting, and Social Structure 

LEADEnsHiP and pf?rsuasion require thinking and talking, 
and so do clever schemes. Tlie threshold of becoming htiman 
which oiir ancestors once crossed was largely the harrier between 
communication by grunts, screams, facial grimaces, postures, 
nudges, and bites on one side of the line, and articulate speech 
on the other. Language not only made communication easier and 
clearer, but it also increased its volume. We talk more than we 
act, and, if we are wise, we think even more than we talk. 

The study of speech is a whole world in itself, elaborate and de¬ 
tailed, involving physiology, which we have discussed, as well as 
psychology, history, and many other disciplines. It mirrors all 
other subjects that concern man and his behavior. It is difficult 


speech, Hunting, and Social Structure 87 

to imagine a world without speech, because imagiiiatiori is irn- 
possible without it. We think in w'ords. Words are \vhat culture 
is made of, and man alone creates and wields words and lias 
culture. Despite the importance of speech we know little about 
its Iseginnings, for it was invented in the dim time about which 
only specialists in human paleontology and flint archaeology 
know', and it leaves no imperishable remains. 

Wlienevcr it started, once our ancestors had begun hunting, 
speech was necessarj'. A Inmter needs weapons. Weapons must 
be made with tools, tools have to be made, and toobmaking must 
be taught. fie}'ond a certain level of teclinical skill, teaching re¬ 
quires language. Hunting also requires planning, and planning 
calls for spcccli elaborate enough to permit a group of men to 
talk over, in the evening, w'hat they intend to do the next day. 
This is a much more advanced type of eommnnication than the 
common primate practice of uttering imperatives to signal im¬ 
mediate action,' whicli is all that tlie apes and monkeys can man¬ 
age. 

The social consequences of bunting need language too, even 
more so than tlie planning and organization of the chase itself. 
Except ill big, usually annual communid hunts, in which women 
and children beat the bush and drive game into the center of a 
circle for the men to kill, bunting separates men from their 
wonten. For two or three days and nights a married woman must 
remain in or near the camp, ex[)osed to the possibility of advances 
from the old men and perhaps cripples left behind, and from the 
boys too young to go hunting but old enough to be interested in 
women, If tlie hunt is to l>c successful, if all are to eat meat, and 
if the band is to retain its comixisitioii and integrity, ihe.'ie males 
must leave her alone, and if any one of them should make the 
mistake of approaching her, she must refuse him. 

If this were not so, her husl>and would not go out at all, or if 
be did, he would be so preoccupied wben all his attention should 
be concentrated on his task of finding, following, stalking, and 
killing animals tli.it he might fail. Even if his hunt were success¬ 
ful, after his return to camp he would Itavc discovered his wife’s 

* A. S. Diamoixi: The lUttonj end QWgJn of Language (SW york: PEtiIa«tiplu. 
cal Library; 1959]. Aiio C. F. Hek^kutEL op. cii. 
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infidelity and there would have been a fight. Tlie survival of any 
group of hunters depends on the existence of rules governing the 
behavior of women during their husbands' absences, and on the 
enforcement of these rules. Such rules cannot I>e formulated or 
enforced without language. 

In comparing human behavior with that of other primates we 
must remember that a man can cover more ground in a day than 
a monkey or ape, tliat he can cany food and water, that with a 
stick he can dig roots that lie too deep for the fingers of monkeys, 
and that he can feed off a larger terrilory. All else being equal, 
more human individuals can live together in societies than can 
other large primates, including those that have our kind of fe¬ 
male sexual physiology. 

When, therefore, people began sharing food, it was no longer 
economically necessary to expel both the l»ys and the girls 
from the group at puberty. A much more effective system was 
for either the boys or the girls to leave the parental domain, 
many into other households, and live with their in-laws. Such an 
arrangement tended to foster peaceful relations between neigh¬ 
boring bands, under cover of which gene-flow could extend over 
a wide area within natural boundaries. 

Within individual households, the older men need no longer 
be killed, driven off, or reduced to a servile state once their 
strength had begun to ebb. With the power of speech and a long 
period of dominance 1>elun<] them, they could persuade the young 
men to feed them, and might even bluff them into allowing tliem 
to have the most desirable women. When the band grew too big 
for the territory it inhabited, it could simply split under individ¬ 
ual leaders, and the pioneer half could set out to find and exploit 
a new territory of its own, ]f, on the other band, a band grew too 
small for efficient operation, it could combine with a neighboring 
and related group. 


Ritual, Language^ and the Rites of Passage 

The association of several families in a band brought a 
dozen or more children together. Now they could play games in 
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groups large enough to permit them to sort themselves out into 
leaders and followers and to leam co-operation. Also, the older 
children then had a chance to teach the younger ones. By the time 
a child reached puberty, he or she would have learned more than 
could have been possible had the families lived apart, and in par* 
ticular the children would have begun to leam how to get along in 
groups. 

Bui once the children came to puberty, changes in endocrine 
balance exposed them to new and violent stresses, which required 
a special schedule of indoctrination, if order was to be main¬ 
tained in the camp. The young men had to be segregated in 
classes, usually recruited from several neighboring bands. They 
had to be sent out into the wilderness to fend for themselves, with 
restrictions on certain foods to make the apprenticeship harder 
than real life; taught obedience by the shock method through the 
appearance of old men disguised as siipematural creatures; and 
carefully instructed in the proper behavior tow'ard women. 
Wlien this “probationary’' period was over, they were readmitted 
into the company of their parents and other relatives as partial or 
full-scale adults. 

Without a puberty ceremony it is difficult to see how the transi¬ 
tion from expulsion to incorporation of the young could have been 
managed. And without language such a ceremony would he im¬ 
possible. VVe can be confident, therefore, that language goes back 
at least as far as this major change in human social organization. 

\Vitli the awareness of natural processes that language bought, 
along with a keen observation of every phase of plant and animal 
life on which human life itself depended, came a full realization 
of the inevitability of death. People began to generalize and to 
reason, using the materials at their command as sym1)ols, and 
building up imaginary^ worlds of spirits that controlled plants and 
animals, and of spirits of dead people. These claWate structures 
were necessary by-products of man’s growing intelligence. He 
needed them to allay the fears that his new knowledge of the 
world of the senses brought him, including the inevitability of 
death. With spirits to help him and an afterlife to look forw'ard to, 
he could tolerate fear, and create ceremonies for other crises 
beside puberty, including the crises of birth, of death, of changes 
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in ihe food supply brought by the cycle of seasons^ and of changes 
in the routine of interpersonal relations consequent on shifts in tlie 
seasonal round of activities. 

Homo was becoming a more and more sensitive animal, in¬ 
creasingly vulnerable to social disturbance as he came more and 
more to perceive and use the forces of nature. Individuals who 
could learn to speak easily had an advantage over those who 
could not speak at all. Once the use of language had begun, selec¬ 
tion in favor of facile talkers must have been an important factor 
in the stages of human evolution that followed. 


The Discovery of Fire end the Conversion 
of Energy into Social Structure 

Three innovations that had to be learned—walking erect, tool¬ 
making, and speaking—prepared our ancestors to organize them¬ 
selves into hands of families that hunted, shared fo^, and con¬ 
ducted ceremonies together, but it is highly questionable that 
these three were enough to make a human social structure pos¬ 
sible. One more ingredient was rreeded. That was the use of fire. 

As I have pointed out elsewhere,** /mmon beings convert energy 
drawn from outside their own bodies into social structure, and the 
greater the amount of energy consumed, all else being equal, the 
more complex the social structure. Such a use of energy increases 
the physical efficiency of people, individually and as groups, to 
such an extent that the time spent in obtaining, processing, and 
eating food is reduced. At the same time, economic activities are 
shared and divided among the members of the group. The 
division of labor based on sex, age, and kind of activity which is 
thus made possible fosters further efficiency. The new relation¬ 
ships between individuals and groups so created acquire more 
and more social complexity. 

Fire has four basic uses: frightening off predators, keeping j>eo- 
ple warm and dry, cooking food, and providing a spatial nucleus 
or center for the home territory of a group of people. Here they 
can sit at night, warm and secure, seeing one another's faces in tile 

^ C. Sr CocniT Th^ of p. 
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firelight, talking over what they did during the day while they 
were separated, acting out scenes of tlie hunt, planning for the 
next day’s adv entures, discussing matrimonial prospects, and gen¬ 
erally getting to know one another so well that friction can be kept 
at a minimum. They may also dance by firelight, and conduct 
ceremonies. It is difficult to see how, without fire, human society 
could have risen much above the level of that of baboons. 

If we ignore the Australopithccines. who w'ere probably not 
full-scale hunters but collectors of slow game, we may state that 
fire is as old as the oldest undisturbed sites of the genus Homo who 
lived in chilly climates. The oldest men in the Far East, the Sinan¬ 
thropus population of Choukoutien. had it 360,000 years ago. 
Evidence of fire has been found at Swanscombe, England, in the 
same level as the Swanscombe skull, which is over 250,000 years 
old. The only older specimen in Europe, the Heidelberg or Mauer 
jaw, was taken from a secondary deposit in a gravel pit. None of 
the early remairis from Java were found in habitation sites. The 
oldest found to date in Africa south of the Sahara is only ^0,000 
years, old. Despite the careful excavation of several older undis¬ 
turbed habitation sites in East Africa, no earlier trace of fire has 
been found there. 


The Evidence of Living Food-Gathering Societies — 
the Australian Aborigines 

Tucked away in odd comers of the earth are several hun¬ 
dred tribes and other population units of people who still live by 
hunting and gathering. Technologically they represent every level 
of competence discovered by archaeologists. A few make and use 
stone chopping tools, others manufacture simple Bakes, and so on 
up through the chronological list of archaeological implements to 
the threshold of metal. Their housing ranges from simple leaf 
windbreaks to elaborate wooden buildings, and their clotlung 
from complete nudity to the world s most efficient arctic suits. 

From our present point of view, food gatliering is not a single 
way of life. The Indians of the northwest coast who liarvested 
salmon and hunted whales attained a high cultural status without 
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agriculture j and the circumpolar peoples, from Lapland to Green¬ 
land, were able to live in an otherwise uninhabitable world only 
by the ejtercise of great ingenuity. Neither of these groups repre¬ 
sents the stage of cultural evolution we are seeking. To find it we 
must turn to the marginal refuges of the Southern Hemisphere, to 
the forest recesses of the Oriental and Ethiopian regions, and 
particularly to Australia. 

Australia contains the world's most archaic mammalian fauna, 
and it also harbors the world s largest assemblage of arcl^aic hu¬ 
man beings. However, neither man nor his prey has been there 
very long. The monotremes, unique to that continent and New 
Guinea, are unknow n before the Pleistocene. The marsupials ap¬ 
peared in the Pliocene, and man toward the end of the Pleisto¬ 
cene, about 11,000years ago, ora little earlier.* 

The monotremes apparently evolved locally from reptilian an¬ 
cestors. The marsupials entered the Australian faunal region over 
an unknown patli from tlie New World, and Australoid people 
arrived from Indonesia by island hopping while the seas were still 
low, crossing Wallacea from the Sunda to the Sahul shelf, prob¬ 
ably on flimsy rafts and canoes of types still made in modem 
times, Linguistic theory' {see Chapter i, p. 5) supports lx>th a 
late dale of under so.ooo years ago and an in^'asion or series of 
invasions from a single source, because all Australian languages 
belong to a single family. 

Many studies have been made of Australian social systems hut 
most are too specialized for our purpose, nor are they organized 
from a biological viewpoint. They overcon eentrate on theoretical 
marriage regulations and give too few case histories and statisb'cs, 
In general, they tell us that Australian aborigines live in house¬ 
holds of a few families, each in its own hunting territory, and that 
from time to time a number of related households meet to conduct 
ceremonies jointly. These may include the initiation of a new class 

*N, B. Tindulei "Ecokigy of PriniJtive Ahoriginal Mnn in Auftralin," in A, 
Keait, B. L. CroclwT, and C. S. Cliiiitinn; "Biogeography and Ecology in Austra- 
l£a," 3 fB, Vol. 8 (1953], pp. 36-51. Tintlale ^ves a Cai'ban-14 dnteof 8,700 ± lao 
yean ajjn f about 6,750 b.c.) foi- e jito nt Cape Marlin, Himtbrm Auitralia, oontain- 
inp the Tiutangnti nillnro, whiob wm preoedod by tlic K,trtan ciihitre. The-Knrlan 
antedated the rise of the sta lovol at ihe end of tlic Flcbtncono, nbotit 1 0,000 
yens ago. Tbe laboratory number of tl« date nivcn nbov-c is NZ-Sg. For an r™* 
plaiution of this symbol, sure note on page 311. 
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of boys and marriage negotiations. In these meetings the older 
men play a dominant role, just as they do in most other human 
societies. 

The collection of households that meets on such occasions is, in 
effect, a breeding isolate in the zoological sense. Within its con¬ 
fines rules of various degrees of complexity specify which men are 
eligible to many' which women, because of their membership in 
certain segments of the total population. The\' accjitire this mem¬ 
bership by descent. Usually a man can marry only women from 
a group more distantly related to him than others. Thus only a 
fraction of tlie women are theoretically available to him, never 
more than half, and sometimes as few' as one thirty-second. Will jin 
these limits he can have one or more w'ives. If no spouse is avail¬ 
able at all, the rules can sometimes be stretched to include some 
other w'omen almost equally distant in kinship. These rules ser\'e 
to split up the breeding population into a number of smaller 
isolates that rarely intermarry'. 

As a man can have several w'ives at any one time and a woman 
can be impregnated by only one husband at a time, a man can 
have more children than a woman can. Natural selection thus 
tends to favor characteristics home by the male. At first glance it 
would seem that disparity in reproduc’tion among males would 
liavc no evolutionary' value, being based on accidents of the birth 
ratio, but this is not the case, A dominant male can manage to 
have one or more wives by manipulating the marriage system, 
and a less aggressive, less clever, or less comisctent male may be 
left Out. As the traits of personality that give some men more 
women than others are inherited, selection in favor of these traits 
must occur. On the other hand, women are the prizes of masculine 
competition and, altliough some scheming among women also 
takes place, no woman is sexually neglected who Is still able to 
bear children. 

In sur\'eyiiig the literature on Australian social systems, we are 
soon struck by the great differences in age between huslKinds and 
wives. An old man may l>e maitied to two teen-age girls, and a 
younger man to a withered crone. As they can rarely count to ten 
and have no measure of the passage of years they do not know' 
how old they are, and are in effect as young as they look and feel 
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If a man lias to wait twenty years for a wife, it is not twenty years 
to him, but simply a long time. 

The Archaic Societtj of the Tiwi 

An Austhalian tribe that has been intensively studied 
recently is the Tiwi, who inhafnt Melville and Batinirst Islands/ 
They number about i.ooo persons concentrated near three white 
settlements, with 600 at a Catholic mission on Bathurst, go out¬ 
side (but not part of) a government balf-Ciiste station at Carden 
Point on Melville, and 150 at a government station at Snake Bay 
on Melville, in addition to 150 who arc working at Darwin. 

Within the lifetimes of the older Tiwi, their islands were di¬ 
vided into ten “conntries,” each occupied by a number of house¬ 
holds consisting of one or more families, efich in its own hunting 
and food-coUeeting territory. As families grew, split, shrank, or 
combined, so did twth the territories and the countries. But the 
surface of the islands, comprising about 3,000 square miles, was 
open to all of them when they met to take part in ceremonies, par¬ 
ticularly funerals. They spoke one language and were in a very 
loose sense a people.* 

The Tiwi went naked and built Simsy shelters to serve as sun¬ 
shades and as protection from heavy rain. Tl^eir only cutting tools 
w'ere an all-purpose clam sliell and a flaked stone ax, poorly 
halted and reminiscent of a chopping tool.* A few crude stone 
flakes were u,setl solely for gashing foreheads at funerals. 

Melville and Bathurst Islands are well forested and rich in both 

^ Cr F- MmmlFort- Tht TfiiiJ, ThHf AH, SUjfh, and Cerem&nrj {Lpndoni Pho^iiiji 
Hoiise; 195®)^ 

J, C. Cood^fe: ^ALong^i st TiwS lliifil," BUAf* Vdl, ai. No. 3 (19s?), 

PP 

GocKLilet 'TJic Tiwi D^inco lor the Dead," Expediihm, Vol, a, No. 1 (1959]^ 
PP 3 - 13 - 

Goodolej The Tivi Wemm of MetviUe Idmd, Norik (Pb^EdelphLa] 

University of Pcnn^ylvjinia Pli.D. dijisertsLilDn; 1^59)+ 

C. W. Halt mt\ A. fl. Filling; The Tiwi of NoHh Austmtia (New Yorlcs 
Henry Holt & Q).; ig6o]|. 

* Ahfioujrh the Tiwi stiH praetiM m&Jiy of the customs fummftriz^d here, they 
Iwve abandoned olhcTfr 1 am using the pest tense only for coDtinullyH 

• Herwtrs^r, better aies with peeked and ground surFacef w-erc found on the 
beech at SniVe Bay. Their age Is unkoown. 
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animal and vegetable foodjj. Wild yams, wallabies, and opossums 
can still be bad on land and shellfish are always available at low 
tide. The surrounding sea and its estuaries contain turtles, croco¬ 
diles, and fish, and fresh-water swamps at the heads of creeks pro¬ 
vide food for wild geese. E^'ery year tlie Tiw*l burned over t)ie 
landscape to keep down the undergrowth which impedes liunting, 

All vegetable foods belonged to the women, who dug and col¬ 
lected them. Animal life above the ground, particularly waUabies 
and opossums, belonged to both men and women and both 
hunted it. Both could also collect shellfish. Tlie beasts of tlie sea, 
including fish, and the fowl of the air belonged to the men alone. 

A young man who was a poor or indifferent hunter, and lacked 
a pleasing personality, could kill enough marsupials to feed him¬ 
self, but he could not bring in the quantities of meat obtainable by 
killing sea turtles, crocodiles, and geese. All these animals were 
hunted by teams, and a boy Iiad to be invited to join such a team. 
To catch sea turtles and crocodiles, the men traveled by canoe. 
Usually the owner of the craft paddled in the stem, a boy bailed 
amidships, and another man stood in the bow w'ith bis .spear. Only 
one man made the kill, hut all tliree shared in the meat. Sometimes 
geese w'cre killed by solitary liunters, but usually men teamed up 
to cover a greater area. The liunters would spread out along the 
bank, evenly spaced, to await the geese, which flew over in small 
flocks. Usually only one man was in range, and no one knew wliich 
man this W'ould lie. 

There was nn element of danger in going out in canoes, for the 
men could drown or be eaten by crocodiles. In goose hunting the 
accent was on good marksmanship and reliability. The brave, 
skillful, obedient young man accepted by his elders as a hunting 
partner was able to feed several persons with his share of the meat. 
Thus he had a quid pro quo for obtaining wives, one wliich held 
both economic value and prestige. The indifferent hunter wlio w'as 
not wanted as a teammate was no more useful os a food provider 
than an indiflerent woman. 

Good hunting and good partnership, however, were not the 
only roads to pi>pn!arity and prestige. The Tiwi put great store in 
aesthetic achievement, A poet who could compose and sing a new 
and popular song, a dancer who could create a novel routine, and 
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an artist who could paint stimulating designs on their ultramod- 
ernistic-looking funeral poles also rose to t)ie top of the Tiwi social 
ladder and to the intimate companionship of those who dispensed 
matrimonial largesse. 

Once the superior young man—who had to be bright to be 
superior—had passed the age of thirty and had secured several 
wives of various ages, he could leave the provision of staple foods, 
yams, and marsupial flesh to them and could concentrate on sup¬ 
plying the prestige foods from the sea and air to a wider circle as 
he connived at a game of competitive prestige to become more 
uxorious than ever. When he had filially become too old to hunt, 
he would have had plenty of people to feed him. In Tiwi society, 
therefore, a combination of hunting skills, good teamwork, cour- 
age, and artistic and political competence gave superior men the 
greatest procreative opportunities, and some men were sloughed 
off from the gene pool through incompetence on any or all of these 
counts. 

Although greatly condensed, this sketch of Tiwi society is ac¬ 
curate enough to demonstrate the reality of social selection. A 
little detail may further clarify the point. When a hoy arrives at 
puberty, he is usually promised the future daughter of a girl his 
owir age who herself has been spoken for since before her hirth, 
This girl, the boys future mother-in-law, now becomes the wife 
of a man at least thirty years old who has been waiting for her all 
her short life, and wlio has been a food provider and a constant 
visitor to her parental household. The future husband of her as yet 
unconceived daughter, whom slie may or may not bear, now also 
becomes a food coritrihntor and visitor to this growing house¬ 
hold, This boy now busies himself providing bis future mother-in- 
law with meat while her husbiind is still feeding her mother. The 
better the boy is at obtaining meat the more be pleases other men 
whose daughters he might also he able to support on the same 
promissory basis. Such oklcr men will be likely to invite him to go 
hunting with them. 

However, even the most successful man cannot contract for just 
any unborn girl. Tiwi society is divided into four phratries,' sufa- 

' A genentUnn ago oiic of ihcsu into (wo, making b tolal of Eve, but this 
fi uoimpQirtant for prcscml 
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divide<i into a total of twenty-one clans, with two to six elans to a 
plirattyv Oi'dinarily, men of pliratry A taJie their wives from any 
clan of phratry B, and vice versa; C and D similarly exchange 
wives.' This produces in effect two breeding isolates in Tiwi so¬ 
ciety and limits the choice of wi\'es to one out of every four girls. 
In Tiwi as in other societies, men tend to die younger than 
women, and because of the age differential at marriage, Tiwi hus¬ 
bands often die long before their w'ivcs, leaving one or more 
widows. These women, including also young girls still living with 
their parents and others yet to be bom, have to be remairicd or 
reassigned. Often the older widows go to the men of thirty or so 
who might otherwise have to wait ten or twenty years or even 
longer for their assigned brides to he horn and to reach puberty. 
At this point, through tlieir connections with their elderly 
wives’ offspring, they can sometimes w'angle promises of other 
young brides or pick up young widows, Cleverness in manipulat¬ 
ing marriages was as important as skill in hunting sea animals and 
waterfowl; indeed tliey were often related. 

According to Hart and Pilling, some Tiwi men had over twenty 
wives. They cite one man who at about age thirty started with two 
elderly w-idows and at sixty-six had had six widows and fifteen 
)’Oung wives, of w'liieh total three widows and five young wives 
had died. His youngest w'ife, not yet nubile, was still W'ith her 
father. This left him twelve wives in residence atone time. 

Those w'cre the good old days. In the pallid present, ridden 
with white men, things have clianged. In the Snake Bay colony 
sixty men have sixty-six w'ives, and no man has more than iJirce. 
Out of fifteen young men between twenty and twenty-nine, seven 
are already inarricd. In tlie old days tliey w'ould still be waiting. 
Five men betsveen fifh' and seventy are still bachelors and prob¬ 
ably alw'ays will lie. Four are the conventional marital failures 
specified aliove. The fifth is an excellent hunter of solitary tem¬ 
perament who ne\'cr wanted to be married, iukI w'asn’t. 

According to local opinion three of a total of nine men of the 
senior age group, in their sixties and over, are “big operators," at 
the top of the pile. In the next age grade, from about forty to sixty, 

’ The n*lrs nre far mere cotnpiMi than thb. 1 luve iimply iiunimaiized wlut 
happens hiolo^caUy. 
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five of twenty-five are the social elile. These eight dominant men 
out of the thirty'four adult males of their combined age group, or 
13 per cent, have si!(teen of tlie tliirty-six wives in the group, or 44 
per cent; and twenty-eight of its forty-eight children, or 58 per 
cent. No doubt otlrers coming along nicely in the age group under 
forty will do equally well later, if Tiwi culture persists. 

Tiwi society does not conform to any other primate model, and 
there is no reason why it should. In some ways it resembles the 
monogamous, small territory system; in others, the harem system. 
Like other primates, die Tiwi quarrel over women, particularly 
when the young, libidinous men become impatient waiting for 
wives. Young women, bored with their ancient husbands, seek 
amours outside, and these affairs sometimes lead to blows^ eyes 
are knocked out and flesh wounds are inflicted W'ith throwing 
sticks and spears. Ordinarily a young man being punished for 
sexual encroachment will let himself be wounded rather than kill 
the venerable elder whom he has cuckolded. One man in his 
fifties, the husband of three young wives, is kept busy fighting off 
their paramours. As be has punished soma of them more tlian their 
offenses seemed to warrant, he has lost face and several times has 
been exiled from Snake Bay by his peers. Their ci\d[ized attitude 
is a far cry from the simpler reaction of harem masters among our 
lower primate kin. The struggle over sex is still present in Tiwi 
society, but it is in a new balance. Men who can create fine poetry, 
dances tlmt rival the ballet, and art that fills the moderns with 
admirarion do as well in the marriage game as bullies, if not 
better. 

Tiwi society is undeniably archaic. Tlie Tiwi lie on the fringe 
of a marginal continent; they are the most marginal of marginals. 
They have never had spear throwers, stone-tipped spears, boomer¬ 
angs, circumcision, or other elements of “advanced"* Australian 
aboriginal culture. Physically they are also archaic fiill-siTed hu¬ 
man beings with a plethora of heavy brow ridges and big teeth, 
and brains of only moderate size. They have had the fortune to be 
preserved in a geographical paradise in which an early and agree¬ 
able form of human life can be led by healthy people without too 
much effort, and they have the sophistication of participants in a 
culture that has long since “arrived,** Having no sense of inferi- 
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ority to the wliite man, they look on us bu^ overdressed people 
v'ith an air of amused and ki ndly tolerance. 

Evidence stiggests that natural selectiO'n is still taking place 
among the Tiwi. Its ftmetion is to keep them human, to maintain 
the ratio of genes that contribute to a civilized life in a stable en' 
vironment and to keep down tire ratio of genes that lead to anti* 
social or solitary behavior. The population meanwhile remains 
stable as a result of the mating of old men with young girls, which 
is relatixely unproductive; abortion practiced on the young 
women to space tlioir children; and probably through other bio¬ 
logical forces of which we are not yet fully aware. 

Had the Tiwi become extinct several centuries ago, there 
would be notliing much-—^in the physical and cultural remains 
archaeologists might unearth—to indicate the heights of art this 
people had reached, the fun they had had, or the sophistication 
of their way of life. Coveut exca&ator. When we come to talk 
about the Neanderthals and other early folk, let this be borne in 
mind. 

On Comparing the Cultures of Lwing Food CathereTs 
and Those of Fossil Men 

The Tiwi are, of course, only one of several hundred surviving 
food-gathering peoples, but they are particularly useful for pres¬ 
ent purposes because, with most of the other Australian aborigi¬ 
nes, they represent the survival, with little change that w'c can 
detect, of a cultural level found elsewhere 70,000 to 100,000 years 
ago. Most of the other food gatherers that w'c know about, out¬ 
side of Australia, either are dwarfs, like the Negritos, Andama¬ 
nese, and African Pygmies; or they are jicdomorpine, like the 
Bushmen; or they live in an advanced Mesolithic type of culture, 
like the Califoniia Indians; or, like the V^eddas of Ceylon, they 
have long been trading with Food-produciug neig 1 il>ors. Some are 
hotli dwarfs and traders. 

Each of tliese qualilications weakens comparisons that we may 
try to make between such living food gathers and fossil men. We 
have no fossil dwarfs or pcdomoiphs. The Mesolithic began a 
mere ten or twelve thousand years ago, long after the lime we are 
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interested in* Trading relationships between peoples of different 
cultural les'els constitute a cultural form of the biological process 
know'n as s^'mhiosis, and symbiosis is usually accompanied by loss. 
In a parasitic animat whole organs may be lost. In a parasitic cul¬ 
ture whole procedures, such as tool-making, and certain rituals 
may be lost, and the marriage system may be affected. Also, when 
food gathers trade with villagers, exchanging forest products for 
tools and luxuries, some of the more adventurous among the 
yotmg food gatherers may leave home to join the culturally more 
advanced population, and this drainage, through selection, can 
genetically impoverish those left behind,* 


Population Size Among Food Gatherers 

The T I w I population of about 1,000 persons is relatively large 
for Australia, fiirdsell * finds an average of about 530 persons per 
breeding unit at the time of their first encounter with whites. This 
unit, called tribe by Australian anthropologists, is the group of 
related bands and households that come together at least once a 
year in time of plenty for ceremonies, initiations, matchmaking, 
and meny-making. KrzjTvicki * has divided 123 Australian tribes 
into size groups, as follows. Seventy, or 57 per cent, had under 500 
persons; 37, or 30 per cent, had between 500 and 1,000; 12, or 10 
per cent, between 1,000 and 2,500; and only four, which were 
probably confederacies and not breeding units at all, had over 
2,500. 

In the Andaman Islands the breeding unit was about 350 per¬ 
sons; * among the root-gathering Kadars of the Cardamon Hills in 
India it is 566; ^ and among the /'Kung Bushmen ’ of the Kalahari 

^ J, £in[>cmiTi: ii.nd A. LomiJig: “TKi: Lajrt No. S 

P 5 >. 37 - 68 . 

*J. B. Birtfjirll: "Some Enviit»nmcn|Al and Ciilhiml Fnctnn Tnliiteneing tlie 
Stmcrttiring d Aostnitiaii Aboriglniil Popnljiticim/' AN* Vol. Ht, No. 834 
pp. 171-3157. 

^ L. Kt?.yw\c]ci: Primiiive Si>€i6ty mtd Its VHtil Staiistics (Lon<lon: M.icniiJIan * 
Co.; 1934 )p pp. 171-207^ 

* A. H. Blown; The Andaman hianders (Cambridge: TTm; Univmfly Pnas; 
igaa), 

^ U. R. Ehrenfclfi: Kadur of Cochin {MadniTir Untvciaf^ of MadniSp 195.3). 

*Tbe syinbol / here Indlcatej a Bu.ibnian cUelc. 
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around 750* In north America Krzj^vicki tabulated 232. food¬ 
gathering tribal populations. One Imndred trilx'S, or 43 per cent, 
were under 500 persons^ 63, or 27 per cent, were bctiveen 500 and 
1,000; and 69, or 30 per cent, were over 1,000. Tliese last were all 
from the northwest and inehided many technologically advanced 
people who harv'ested annually migrating fish and mammals. 
Many were confederationSp each including several biological pop¬ 
ulations. 

This statistical exercise shows that the ecology of food gather¬ 
ing is the same nearly everywliere. The requirements of hunting 
and collecting keep the number of people who live near enough to 
one another to breed as a unit within about 500 or 600 indhiduals. 
We may suggest, but we cannot prove, that most of the fossil men 
whom we shall presently study lived in populations of this size or 
even smaller. There is no logical reason why their populations 
should have been larger, at least in the earlier periods. 

In any group of 550 persons, tf the children, the aged, and the 
infertile adults arc excluded, there would be less than 200 breed¬ 
ers, of whem less than 100 would be males. As most of tlie Viviog 
food gatherers observe some kind of marrioge regulation compara¬ 
ble to that of the Tiwi, which splits them up into subgroups, the 
actual breeding units of some of the early populations may Itave 
been equally small. If our analogies are correct, human beings 
must have lived in small populations for a very long time, A string 
of small populations covering a coritincntal region, with natural 
selection taking place in different populations, and some gene 
flow over the borders, is just what would have impelled the evolu¬ 
tion of races during the Pleistocene. 

Let us not forget, however^ that peoples who barvTSt fish and 
mammals in large numbers can have breeding units of over 1^000 
persons. During the Late Pleistocene in Europe the Upper Paleo¬ 
lithic peoples w'ere killing reindeer in such numliers tliat they 
could select the animals most desirable in age and sex and let the 
others go. One mammoth feeds many mouths; and the mammolh 
hunters of central Europe killed so many of these giant animals 
that they were able to stack the bones in piles, each kind of bone 

* Lofna Mnisfinn; "Mjinriagf Amniig the /Kuiij; Bnshmrn." Africa. Val. sg. 
No. 4 ( im9). PP. 33S^S- 
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to its own heap. It is not unlikely that these hunters lived in com¬ 
munities of over 1,000 and that the same was true, later on, of the 
Mesolithic and Early Neolitliic 6sh trappers who inhabited the 
lower banks of such rivers as the Elbe and Huang Ho, 


Sf/sfems of Mottng Arnong Food GatheTtrs 

Th e T I w I are organized in monogamous or polygynous house¬ 
holds—mostly the latter. The same is true of most Australian 
tribes. Murdock has listed the matrimonial systems of 564 dif¬ 
ferent peoples of the world, S8 of which qualify as food gatherers.’ 
I have added one, the Kadar,* and changed one, the /Kung 
Bushmen,* on the basis of later information. The total is now 89. 
Seventy-three of them, or 82 per cent, are polygynous; 15, or 17 
per cent, monogamous; and one, the Kadar, is botli polygynous 
and polyandrous. Among Murdock’s food producers, 71 per cent 
were classed as polygynous, 25 per cent as monogamous, and 4 
per cent as polyandrous. It is clear, then, that man prefers po- 
lygyny when this form of mating is possible, although most men 
have only one wife. This is true of peoples of all levels of culture 
from the Tiwi to the Turks, living in every coiUinent and climate, 
and belonging to all human subspecies. We can assume that it 
goes back a long way in our life as a genus. Thus, the ability to 
obtain more than one's share of women may have been a factor in 
luiman evolution for a long, long time. 


The Lon^eofi^ of Fossil Men 

A REMAHKABLE feature of Tiwi society is the presence of a 
number of old men past their muscular prime who occupy posi¬ 
tions of prominence. Out of sixty men at Snake Bay, twenty-two 

* C. P. MufdDclc: **^Vorld ELhnogrsphic Saniplc,” AA, Vi>|, 59 {195/K 

665-^7* 

^Ehfenftls: tiL 

^ Lofna SfanKnIlr 'The KJit TemiEndo^ of th* /Knng Biuibirtcn,” 

Africa, Vol. 47 <1957). pp. i-aS- Mortloc-k tin? iliislijncn as inonogamtHU. 

NSanhall, Hem-cver finJ* some to be poljrgyrwjiis. 
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were over fifty snd five were believed to be over seventy. These 
figures do not indicate the proportion of such greybeards to the 
total niimber of people bom in a generation; some of the younger 
men, we must tememljer, are at Bathurst and Darwin. Probably 
the ratio of males who lived to that advanced age is low. Still, the 
figure is impressive, particularly in view of the life expectancies of 
many peoples today. Our question is, did any men live to be old 
in the remote past? 

The answer is yes, but not many. Of the twenty-five individuals 
of all ages represented by the Sinanthropus bones unearthed at 
Choukoutien, tw'o were over fifty years old,^ Of a compilation of 
thirt\*-four Neanderthals from Europe, two were “advanced in 
age but not senile.”* In my opinion, the Siiranthropus remains 
show that as early as 360,000 years ago some peoples bad attained 
a level of social organization in which men of fifty, who had 
passed their pbvstcal prime, were tolerated, if not fed, by their 
juniors. Later on, 70,000 to 45,000 years ago, the Neanderthals 
definitely fed old and crippled men. La Chapelle aux Saints, the 
most famous French Neanderthal, although not much past his 
forties, W'as toothless and crippled by arthritis. Shanidar 1 was 
born witJi a withered right arm, part of wtiicli was later amputa« 
ted, yet he was well over forty when he was kilted by a rockfall in 
a cave. These aging cripples were being fed; and anyone who 
feeds middle-aged cripples lives in a human t)'pe of social struc¬ 
ture. 

The Role of Isolating Mechanisms in Human Evolution 

Two BiOLOCiCAL problems are central to the theme of this 
hook. (1} How did the subspecies of man become differentiated? 
(z) Whv did they not become separate species? In other animals 
related species occupying the same territory sympatrie spe¬ 
cies) or adjoining territories arc kept apart genetically because 
their members do not breed together, whether or not fertile off¬ 
spring could be produced if they did. The biological mechanisms 

* F. W«idetiieicli; 'Thp Sinanttirgpiw Populatfoo of Chou Kou Tien," SGSC, 
VoL 14 , N'o. 4 (1935), pp. 4ar-6i {al» CMl. VoL 55 ( j goah pp- 3a-44h 

• H. V. ViilhiU; "ti dHi<« de I* vie ITiommc ftK&ile," CftAS, No, 004 
(1937}. PP- 6 «»~ 3 - 
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or procedures that prevent interbreeding are called isolating 
ntechonisnu. These take many forms. 

Among certain invertebrates sexual relations between species A 
and B are prevented by the fact that the genital organs of a male 
of species A will not fit into tliose of a female of species B. Among 
amphibia, such as tree toads, the pitch of the mating call may he 
critical. Each species has its own special locus, or loci, on the sonic 
scale, and males and females of a given species reach each other 
by following these calls. Mammals also have specific calls, and in 
the case of the moose, the sound of a female’s urine dropping in 
the water of a swampy lake will rouse the hull’s libido to fever 
pitch, whereas it would leave a male deer unimpressed. On the 
whole, however, most isolating mechanisms in land mammals in¬ 
volve the sense of smell, which is also vital to them in marking 
out their territories. 

Isolating mechanisms can arise only in isolation. Once two re¬ 
lated subspecies have acquired different ones, they can meet with¬ 
out interbreeding, and have speciated. 

Such mechanisms do not exist in all kinds of animals. Fish that 
spread their milt and eggs broadcast in the sea obviously do not 
have them. Others that breed in special places at special times, do. 
Large animals that have only one species to a genus do not ordi¬ 
narily need them. In the case of man, we hav^e modem evidence 
tliat Mongoloids, w'hites, Negroes, and Pygmies each finds the 
odor of the next one in the series unpleasant, but this olfactory 
harrier (based on the number of apocrine glands) has not pre¬ 
vented mixture between any two of these groups. What retards 
mixture in modem societies, as in India, South Africa, and the 
United States, is something else: there peoples of different races 
have been brought together by historic or late prehistoric inva¬ 
sions and kept apart by an ethnic division of lalxjr probably un¬ 
known to simple food gatherers. The barriers which separate these 
racial and ethnic isolates are probably all products of the last 
8.000 years of human life, that is, they are the fruit of technology, 
which has permitted races brought together artiflcally to remain 
apart longer than they could have done on a food-gathering level, 
and longer tlian they may be able to do once oiir space-age world 
culture becomes thoroughly liomogenizcd. 
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Whether clearly <li£fereiitiiited subspecies or closely related and 
potentially inteifertile species which have been artiReally juxta¬ 
posed will remain genetically isolated depends to a certain extent 
on whether or not both sexes are present in each population. For 
example, at about 1907 a herd of wild moiiflon that had been 
brought from Corsica and Sardinia was released on Lambay Is- 
bnd, Dublin County,^ Ireland. A domestic herd was also grazing 
there, and the island was imfenced- These two kinds of sheep are 
inlerfertile, and are either closely related species or well-differ¬ 
entiated subspecies—^it is liard to tell when one kind is domestic. 
In zoos the two do not mix, nor did they on Lambay Island as 
long as there were both males and females in each herd. But 
owing to shooting and other causes, the moviRon herd declined to 
two rams and one ewe. The rams remained faithful to their consort 
until her deatli. Then the rams joined the domestic herd and in 
one season sired twenty crossbred lambs that w'^ere fertile and 
were absorbed into the domestic herd * 

Modem men behave much like the mouRons, but in reverse. 
Sailors and explorers, whose wives have been left at home, mate 
freely with native women of all races; hut when the settlers follow 
with their w'ives and children, race mixture is usually forbidden. 
Some of the very soldiers, sailors, and marines who nearly created 
a new race in the Pacific Islands in World Wat TI are opposed to 
tlie mingling of races in their nati\’e states. This is not incon- 
sistcncj'—it is simply biology. 

But tlie races of man evolved long before modern technology 
made exploration or colonization possible. Far more pertinent to 
the subject of this book are the agcKild systems of mating prac¬ 
ticed by lising food gatherers. In this respect food gatherers differ 
from other animals in that food gatherers consider their marital 
rights as property. A man who has many wives is a man of pres¬ 
tige. A stranger who visits the camp and is considered important 
enough to be sent home happy is loaned a woman. Many white 
men ha\'e liceii so accommodated. A temporary exchange of wives 
may be part of the peacemaking ceremony between tribes that 
liavc been fighting and are reconciled. If one tribe defeats the 

•J. A. F. Rolicrti; "A C^llltlEcirtV View of Huiniin Vdriubility in P. Majoo. 
ed.: Man, Race, and Damin (LniKlon; ChJntd (JnJvrrtity Press; ig 6 o ). pp. 4B-S5. 
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other, the vanquished men may be slaughtered, but their women 
and young children will be taken as prizes. Many examples of such 
behavior can fae cited. They are tlie common ^st of anthro¬ 
pology. 

But how far back does this kind of sexual behavior go? It is 
universal in Homo sapiem, inclydijig tlie Australians. Is it fair, 
then, to assume that it h at least as old as our species and nearly as 
old as speech? Because this mating system ensures gene flow 
wherever populations meet, and because isolated populations— 
the Australians, for example—have not been alone long enough 
to speciate, we can tentatively consider this system as one reason 
for our failure to develop watertight isolating meebaoisms, and 
for our unity as a species. 


Adaptation to Crowding; 

A New Theory of Eco^tkm hy Succession 


Animal species vary greatly in the number of individuals 
that can live together and tolerate one another's presence. Some 
kinds of insects live without friction in hives and labyrinthine hills 
in^the hundreds and thousands^ Some flsb swim in schools, some 
birds By in flocks, and herd mammals graze together in huge num¬ 
bers. The ability to stand crowding is not confined to any one 
branch of the animal kingdom, and indeed it varies even among 
plants. 

In this respect many primates are very primitive. Most if not all 
nocturnal species are solitary. Among the diurnal species, most 
of the lemurs, if not all, live in groups of from four to fifteen 
individuals/ or more. Apparently all the South American monkeys 
are gregarious^ and the mean population of howler-monkey troops 
has been set at 17.3 monkeys, with a standard deviation of ±6.8 
individuals/ The macaques and open-counlrv^ baboons live in 
groups of about sixty aTid range from alxnit ten to about two hun¬ 
dred. The larger groups usually include more than one dominant 


^ F+ Mqjnmaij of the World (New Yoik: Alfred A. Knopf; 1955). 

^C. R. Carpqnli^r: har^n:(eristics of Social Behavior in Non-MiimaTi Ptf- 

malLs," TiWA^ St^r. ll, Vol. 4, Nq. 8 (I94shpp 
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male. Among the apes one species of gibbon, tlie hoolock, is said 
to live in troops; the lar gibbon is inonogaTnoiJs; and the three 
great apes live in individual harems. The primates, therefore, are 
for the most part gregarious but limited to bands of small num¬ 
bers; and our closest kin, the great apes, live in little kingdoms 
of one dominent male and his family and followers. 

Although we do not know haw our ancestors lived in the days 
before speech and tools, it is unlikely, on tlie basis of comparisons 
with primates, that they cunstjtnted large bands or troops. The 
social unit was probably a small one consisting of one or more 
family units* In any case, in the evolution of the human type of 
society a threshold must have been crossed when individual fam¬ 
ily bands or households established peaceful relations with other 
such bands or households and began exchanging wives. 

At this stage each individual came to recognize, know the 
names of, and tolerate the presence of several hundred other in¬ 
dividuals^ One adult male could then rneet another adult male of 
a different household, a man^f his owu age and size, without 
challenging him to a fight or creeping away* As many as twenty ox 
thirty men could get together for a ceremony without the cer- 
tainty of serious physical conflict. 

The peaceful widening of one's circle of acquaintances to tlie 
size of a modem, food-gathering bree^ling unit represented a large 
step forward in the process of becoming human. It could not have 
been accomplished without language. But ev^en with language, it 
w^as necessary' for a healthy and vigorous man to leam to sup¬ 
press his emotions. Not only must he control his speech; he also 
had to resist the impulse to ravish an attractive woman or to at¬ 
tack a potential rival. Like language itself, man's ability to curb 
bis impulses required genetic dsanges in the nervous system and 
also involved the endocrine system where these emotions are 
stinnilated. Learning to hunt could have helped a man make this 
adjustn^ent, by transferring the target of his aggression from other 
males of his group to animals. 

Even when human beings had become able to tolerate the 
presence of several hundred other individuals, ustially in small 
groups but occasionally in large ones, adaptation to what zoolo¬ 
gists call crowding did not end. With the invention of agriculture 
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some peoples came to live in villages and attend interviUage and 
tribal markets at which a visitor might see thousands of persons, 
many of whom he did not IcnoM-. In the Bronze Age came cities 
and the extreme crowding characteristic of urban communities. 
In Asia people who grew wet rice lived in the densely biuU-up 
villages and towns that this miraculously productive cereal is able 
to support. The Iron Age brought empires, and the Industrial 
Revolution spawned slums* Today vast armies, huge corporations, 
and Levjttowns channel the interaction patterns of millions of 
human beings. 

Although human relatioits have thus been growing more and 
more complicated, there has usually been room for two kinds of 
individuals. The first and most numerous kind consists of simple 
villagers, peasants, petty craftsmen, laborers, and factory w'orkers. 
Such people interact with each other in small, face-to-face groups, 
informally organized in neighborhoods, work teams, churches, 
and clubs. Their patterns of interaction are usually no more com- 
ple.< than those of primitive hunte#and gatherers. As civilization 
has grow'n, they have found niches for themselves in its lower 
echelons.* 

The second kind of individual is the man who has kept pace 
with civilization and made it grow. These men rise to high levels 
both in hierarchies and in social strata. They are the leaders in 
business, politics, religion, education, entertainment, and other 
activities. Tlreir circles of acquaintances are national and inter¬ 
national ratber than local. Such a man may greet a thousand peo¬ 
ple hy name in a single day. He possesses a fine sense of discrimi¬ 
nation and of propriety, knows which words will please and which 
will offend, and is able to gel others to do what he wants done. He 
is capable of choosing reliable lieutenants, delegating authority, 
and sleeping soundly after a strenuous day. This mail: is an 
"operator" on a scale impassible in a society like that of the Tiwi, 
The same qualities that enable a Tiw-i to be successful in ob¬ 
taining women bring him rank, wealth, and fame. 

He is in many ways a bright man. but the physical equipment 

C. WilliJtc: *'On Being Just Ckiniplkulvd EnOuglip*' Vol- 47^ 

No. 4 pp- 45S*^4‘ 
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respomibie for hj.s success is not limited to the quality of his brain, 
Other men as briglit as he are failures. His vast energy and his 
ability to control it without breakdown depend also on his endo¬ 
crine system. This we know principally by analogy, because of 
extensive experimental work done with other mammals/ 

In rodents, rabbits, and hares, as well as in other animals, social 
pressure—an amount of interaction greater than the animal can 
tolerate in comfort—stimulates the part of the brain known as the 
hypothalamus, and this organ sends information to the anterior 
lobe of the pituitary, commonly called the master gland. The 
pituitary in turn reduces its secretion of growth hormone and of 
gonadotropins, the substances that stimulate the sex glands to 
ovulate, to secrete sperm, and to produce sex steroids, and it also 
deforms sperm cells, At the same time the pituitary overstimu¬ 
lates the adrenal cortex. The end product of this neuroendocri¬ 
nological chain of events is stunting, independently of nutri¬ 
tion; reduced fertility; reduced lactation; an altered sex ratio 
at birth- increases in susceptibility to diseases; and a higher rate 
of mortality. 

When animals die as a result of this sequence of events, tt is 
ustjally through a rise in the cholesterol level accompanied by 
atherosclerosis. This has been sho^vn by Ratcliffe in lus autopsy 
studies of animals that died during the 1950’s in the Philadelphia 
zoo despite an ideal diet high in protein and an attempt to give 
each animal as much privacy as possible/ Still, excess interaction 
takes its toll. Individual animals see one another but can neither 
attack, flee, nor drive one anotlier away. Thousands of leering and 
jeering schcxilchildren bait them. Like the overcrowded wild 
animals studied by Christian and others, they succumb to endo¬ 
crine disfunction and high cholesterol level, and die young. 

High cholesterol level, hypertension, and atherosclerosis are 


‘J. J, Christian: Eitdocrine Adaptice Mechanltmi and lha PAi/noltigic Beguia- 
iionof Poptitaiion Cnstcfft, NMFll, No. 60^1, 

ClirisUan: "Pheiwniena Assocink'd with Populntion Defisity," P.VAS. V0I. 47. 

No. 4 (19^1). pp. 4 SS- 49 . 

^ H, L. Hiitclilfe j«id M- T. I. Cionin: “Ch*nging FretiuMcy of Artejtoselerosii 
in xMainmdli and Bird's at the Philadelphia Zoologiml Garden," CircuEaf(on. Vol. 18, 
No. 1 (195S). PP' 41-52. 
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prevalent in our own cinlizatioti. It has been shown tliat the 
amoxint of cholesterol in a person's bloodstream depends less on 
fat intake or obesity than on “other biological factors"' and that 
a tendency to the related diseases listed above is probably he¬ 
reditary.'' High blood pressure is particularly frequent in ur¬ 
banized Negroes both in America and in Africa* In terms of 
animal behavior, all this evidence—much of it quite new and not 
yet fully digested by the medical profession—^seems to indicate 
that individuals vary widely in their inherited abdity to resist the 
evil eSects of large amounts of interaction, and that a higher ratio 
of individuals who can withstand it has arisen, by natural selec¬ 
tion, in some populations than in others,' These differences are not 
racial per se, but some races have been exposed to more of this 
kind of pressure than others. 

In our monogamous society the day has passed when a man of 
outstanding administrative ability', whose threshold of tolerance 
for crowding is high enough to keep him alive and healthy, can 
beget a large number of children. In our society natural selection 
seems to work in the other direction, by pruning off those who 
cannot tolerate stress. As time, television, and automation move 
on, the number of persons who can live as common laborers 
dwindles. Every plumber’s son dreams of college and many get 
there. Stress is moving down the social scale. As Henry has 
shown,our mental hospitals fill up faster than our maternity 
wards, and in mental institutions reproduction is discouraged. 

B. Thomm Knd Sr M. Gam: and Serum Cliolestertit 

Level/" Sc^ence^ Vol. 131* No. 3392 (i96a)p p. 

* M. Kupkn: "Phvsician Links Kj^pertensinn to Inborn Foefors^ Not Stress,* 
NYT^ Juiuuy i960. ICaplan relers to a report by Dr. C. A. Ferem at flic New 
York Heart Association's ajinual eonfei^ce on janiiAcy 3^6, i960. 

* ft. K. Pluinb: ^Blooct Prcssiifes of Ntgroes Studiet],* NlTT, June 3, 1960- 
Flomb nrlcrt to a c^nfeitiiicc ,i^n$ori?d by the New York Academy nf Sdcnce on 
June 3^ 19^1 which several papcfs were re^d on studies ni<ade in South Alrioi, 
Liberia, and the United States but in which no generd agreement was reached. 
The inteipretatiQii is mine. 

* Following B mutation in a single set of gone alleles, the number oF Frujlfties 
thqt can live together in the same space and with the same amount oF food was 
trebled in thre^ generations. Sec H. L. Carson i ^tncrcaie in Fitness In Experl- 
Tuentai Piopulatlons Resulting fftsm Hctertisis/' PNAS^ Vol. 44, No. 11 |i9S^K 
pp. 1136-41, 

^ Jyles Henry: ”CtdtureH FcisupBlity, juid Evolulknar AA» VoL fii. No, 3 {l^SSjK 
pp, aai-6. 
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Adaptation to Crowding 

Many of the inmates of these instntitfons could probably have 
been adequately adjusted in simpler societies.* 

TJie studies of stress and crowding which have just been re- 
^wcd are of theoretical value both in general biology and in 
human evolution. They point to a physiological mechanism by 
means of which animal populations automatically keep their nu- 
mcncal levels constant, even without the aid of predators, winch 
of course also lielp. As the selection favors individuals who have 
both a stress tolerance and superior intelligence (the two factors 
are not otherwise related), tills may be a mechanism for a general 
increase in intelligence in competing animal species. 

This non-Malthusian concept adds a new dimension—neuro¬ 
endocrinological competition within a popolatjoij—to Darwins 
concept of natural selection. It is selection from within in addi¬ 
tion to selection from without, and in tliat sense especially con¬ 
cerns general adaptation and evolution by succession, whereas 
natural selection for fitness to the environment outside the popula¬ 
tion more closely concerns evolution by branching. This seems to 
be a new idea and it will no doubt be challenged, repudiated, 
and then widely accepted (I believe) within a few years of the 
publication of this book. 

As far as man is concerned^ this theory helps us understand how 
Homo erectu^ evolved from whatever he was before, and how' he 
further evolved into Homo sopiens. We now have an idea of wdiat 
the *'other factors” are. beside nutrition and disease, which cause 
primitive, marginal populations to drop off in numbers wdien 
faced with invaders and colonists of more elaborate cultures, and 
to become extinct* in some cases, through absorption. 

The association between tolerance for crowding and high in¬ 
telligence, which, as stated above, is apparently coincidental, 
must not be overworked. Neither a businessman who can tolerate 
the body heat and noise of a large cocktail party held in a small 
room nor a sergeant who can click his heels and transmit orders 
in a highly disciplined army is necessarily brighter than a creative 

*The ctKQccpt that selectlcKi few crowding hai plaj/cd a iqI? in ciilturc ckiiigir 
had b«n UioipugWy cjtploTcd by Schwkictzky before the [inifn;il evidence ma 
which thij swtion Is bas^ had become ivailaUe. Set Use SchwtdetzJcy: Cmod- 
der Vt^lkprbiohgfe ( StaUgi^^ F. Enke Verlag: and ako a review af 

the laroe by P^id Lcser in A/FA, VoL lo* No. i (lasa b pp. 14I-4. 
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scientist who cannot stomach any kind of regimentation and who 
prefers to work alone in his laboratory or out of doors. It takes 
all kinds to make a world, and it took several kinds of personalities 
to make Homo sapiens and to bring him to his present position in 
the animal kingdom. 


Dwarfing as a Solution to the Problem of Crotvding 

One of the most controversial subjects in human taxonomy 
is the classification of the Pygmies^ including principally those of 
Africa, the Andaman Islanders, the Semang of the Malay Pen¬ 
insula, and the Philippine Negritos. As yet we have no fuUy veri¬ 
fied Pleistocene Negrito skeletons to lie us to facts,® so speculation 
has been nntrammeled. Some antliors give these little folk sepa¬ 
rate subspecific status, but others include them in a larger Negroid 
group among the Melanesians, Papuans, Tasmanians, and African 
Negroes^—in other words, everyone w’ith black skin and curly hair. 
To base global relationships on skin and hair atone, without 
paleontological support* is dangerous. 

The exponents of separate status and, by the same token^ a sin¬ 
gle origin as dwarfs, have to postulate early^ extensive, and com¬ 
pletely undocuniented migrations from Africa to southeast Asia 
and Oceania* or vice versa. Those who consider them shrunken 
Negroes explain their distribution much more easily, as the result 
of independent and parallel acts of dwarfing. No one today* as far 
as I know, holds that the P>^gmies simply retain the original hu¬ 
man size, under igo cm. or five feet, whereas the rest of mankind 
has grown larger 

As the first two explanations Ixith in\x>lve a size reduction from 
larger ancestors, it behooves us to study dwarfing m other forms of 
life. Dwarfing is common in both plants and animals. Among wild 
mammals there are, or have been, dwarf deer in Cuba and Japan; 
dwarf elephants in the Philippines, Celebes* and Malta; a dwarf 

^ Two Dutch anlhropolngivtis foi,ifid six or more Josill ^kcIcEons of irn-all people 
izi m cave in ibe island of E^ores, Indonesia, in 1955. A report of the tentalive 
I den till cft (ion of ihc sLcIctons as Xe^LD:S, and an nndocLjinenitcd of thefr 

as 3:0,000 to 40,000 ycirs* liai been published only In the press. See Scilefict 
Dlge4t, October 1960, pp. idio TAe /nlennTierk'an^ Vol. 7, No. S, Novem¬ 
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tnammoth on Santa Rosa Island, California; a dwarf fox on Cata-^ 
lina and Santa Rosa; a dwarf Juppopotamus in Liberia; a dwarf 
hnsli'baby (loris) in Africa^ a dwarf marmoset in South America; 
and a dwarf chimpanzee in the Belgian Congo* The last titree, 
like Homo sapiens, are primates* Among domestie animals there 
are dwarf liorses in the Shetlands^ Iceland, Oland Island (Swe¬ 
den)^ the isles off Brittanyp Sardinia, Corsica, Sable Island, Cape 
Verde Islands, Timor, Bali, Sumba, and Japan; dwarf bufifalo on 
Mindoro and Celebes; dwarf goats on Guadalupe Island, Mexico; 
and a galaxy of dwarf horses, cattle, and goats on the Ryukyu Is¬ 
lands.^ 

Zoogeographically speaking, all tliese pygmy animals live either 
on islands or in small enclaves of tropical forest where their ref¬ 
uges are surrounded by zones of drier terrain. Some of the islands 
they inhabit are cool and all are damp; and dampriess ensures an 
ahmidance of \'egetation. Pygmy men are found only in tropical 
forests, which are islands of dense foliage in seas of grass. In 
such forests the dense vegetation, fallen and rotting logs, and a 
network of hanging lianas make travel difficult; it is easiest for a 
small man to move alxniL Furthermore, little food is available on 
the ground* Birds^ nests, monkeys, fruits, and honcyconihs are 
high up in trees, and a small man can climb better than a large 
man. 

In order to continue to exist, a breeding population must re¬ 
main at a greater than critical numl>er. The mammoths of Santa 
Rosa Island, for example, which wTre confined within about do 
square miles, were more likely to maintain the required popula- 
lion quota as dwarfs than if they had been full sized* Human be¬ 
ings must attain a minim urn population size within a geographical 
area, and in addition a mininnim number of individuals is needed 
if they are to live together in a self-supporting band. 

Other special factors, such as the availability of nutritive ele¬ 
ments^ and the superiorilv of a small body over a large cine in 
maintaining thermal equilibrium in areas where a combination of 
high atmosplieric Inimidily and lack of wind render sweating 

^ A. FL Smitti: “Tti^ Culture cnf Katsifa, Soutlicm Ryukyu Island^** FAPS» 
Vf»k 104 ^ a pp, 134-71. 

= R. dt la U. Marrd: Ikicf, Sex, and Enisironmeni (Ldndon^ Hutchinson 
h Co.; iga^S)- 
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nearly useless as a cooling mechanism, may add to the advantages 
Pygmies share with other dwarfed animals in the tropica! forest. 
At any rate, their small si^ must be advantageous or tliey would 
not have become entirely dwarfed, with a loo per cent fre¬ 
quency of whatever gene controls their stature. 

In plants, dwarfing is caused by a single gene mutation, dem^ 
onstrated in peas, beans, and mabie. In peas and beans and in 
four of six dwarf strains of maize, the mutation simply reduced 
the organism s capacity to metabolize gibbcrelUc acid. When tliis 
substance was fed to the plants in large doses, they grew to nor- 
mal size. The fact that only four of six dwarf maizes responded to 
this treatment indicates that dwarfing may be due to anv one of a 
number of different genes.* 

Comparable experiments have been carried on in dwarf strains 
of mammals. Several teams of research biologists have shown 
mostly by transplants, that dwarf mice owe their failure to grow to 
full adult size to the absence, from tl>e anterior lobe of the pitui¬ 
tary, of cftlier of two kinds of cells (eosinophil and acidophil) 
and to a deficiency of growth hormone, and that each condition is 
controlled by a single, non-sex-linked gene.* 

These dwarf mice were atefiotfc; that is. tliev were normal for 
their species and race in body proportions, with due allowance for 
differences of an allometric nature (see Chapter i, p. 25). Ateliotic 
dwarfs occur in many species, including man, and are often infan¬ 
tile in some respects, including sexually. In an experiment per¬ 
formed on human beings, eighteen Caucasoid ateliotic dwarfs, 
belonging to a group of related families, grew out of the dwarf 
class when, like the mice, they were given pituitary growth hor- 

Another class of dwarfs is called achondroplastic. Like bull- 


‘’f Single Dwirf MutatiU in Mnfzc to 
Gibbcrellic Attd, PNA'Sf VpJ, 43 (pp, iSjr-g*. 

P t*?‘ ^ “Primary Site of Gene AcHmi in Anterior 

Pituitiuy. SrtmirF, Vol. 131, No. J403 (1960), p. ^29. 

P. E. Smitli anti E. C. MacDwvcK; "An f[er«libiiy Antcrior-Piluitary De- 
iiPiMcy in thr Mouse, AW, Vol. .|6, No. 3 f 1930), pp. 249-57. 

C. R. <le B«r and H, Ciiinebef|;; "A Note oti PituiUry Dwarfism in ll» 
•Mousp, JC, Vol. 39, No. a (1940 ), pp. 297^00, 

F Dwaefism," Fourth Report, 
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dogSj they have large heads and bcwiiesi pushed-m faces* and 
shorty deformed arms and legs with distorted hands and feet* Un¬ 
like the ateliotic dwarfs* they have enlarged pituitaries* The de¬ 
formity of the limbs is usually inherited as a simple dominant, 
wliereas the facial deformity is inherHed in a more complest fash¬ 
ion," Achondroplasia, as this trait is called, occurs in many spe¬ 
cies of animals and something like it is even seen in certain dwarf 
trees. In man, as in dogs* the achondroplastic dwarf is sexually 
normaL 

Human Pygmies^ in Africa and elsewhere, exhibit variotis kinds 
of dwarfing. Some are predominantly ateliotic* although sexu-^ 
ally competent, and others show certain achondroplastic features. 
The fact that different Pygmy populations vary in these respects 
may be added to other kinds of evidence^ to indicate that the 
Pygmies of the world have arisen from separate full-sized ances¬ 
tors in several regions through parallel gene mutations* They are 
neither a subspecies nor a single race* and if they arc mutually re¬ 
lated it is through their separate full-sized ancestors. 


r/ie Endocrines and Temperament 

As EVERYONE who Hos bred or even worked with dogs 
knows* different breeds vary greatly in temperament* A terrier 
behaves differently from a bulldog, and setters and retrievers have 
special behavior patterns of their own. We know by experience 
that these specific breed temperaments are inherited* because the 
breeds were selected on that basis- Elaborate experiments have 
shown that learning has little to do with them* except insofar as 
capacities to learn certain aspects of behavior are inherited.' 
Furthermore, and this is particularly pertinent at this point* dif¬ 
ferences in temperament betw^een breeds are accompanied by 
differences in the size* form, and histological strticture of the 

* R. F. ffunijifi Heredity! (New Yorkr The Mckcrnilldn ]a4Sh pp* 

^ The Melanesian Dwarf Tribe of Aiome, New ACJlfG, Voil, 

to, No. 3 (igCiD^ pp. 377-^11. GbiIps hti!i shown that fn brHh New Cuittra &nd 
Africa Py^iesf have blloDd ^ups xTimilaf to those of iKeCr Full-sized 

^ E. Ci^paii: ^Denetie Basil oF Bdiavior*" In A. Hoc und Q. Simpsonr Be- 
Aook? and Etj^tuiian (New Haven; Yale l/tiivcrsity i9S®)p pp- 103-27. 
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eDdocrities, particularly the pituitary, th 3 Toid, parathyroids, and 
adrenals* 

Human beings also vary in temperament. It is a common ob¬ 
servation among anthropologists who have worked in many parts 
of the world in intimate contact with people of different races that 
racial differences in temperament also exist and can be predicted. 
Baces also differ in the size and weight of endocrine glands, and 
in the substances carried in the urine.’ The study of these varia¬ 
tions has just begun, and many readers who believe in the current 
dogma that all behavioral differences are due to man’s unique ca¬ 
pacity for learning will find this unpalatable, but the burden of 
proof is on them. If such differences are not related to the endo¬ 
crine system, then man is indeed a unique animal. 


Parallels Between Animal Domestication 
and Social Adaptation 

Darwin was deeply interested in the biological results of do¬ 
mestication, and others have carried on a detailed study of this 
subject, particularly because of its high economic value. For pres¬ 
ent purposes, one may ask, what has domestication to do with 
man? Man is a self-governing animal. But whether an animal is 
free or captive, certain modifications take place in its anatomy 

R. Stcpckfird; Thv of Forsonaiil^ (New York: W* W, Nfjr- 

ton h C 3 a.^ 1931), 

^nci Endoorinw Bmis fof Diff^r^ces Form end Be- 
hatioT (PhlbdcIphiJi^ Wiijtsr Institute of An^iatny and Biology^ J94O. 

l>. G. PieodinAn: "Constitiitionjil nnd ^nviionmentaL IntcmcElQn^ in nearini; 
of Fmir Breeds of Dog," Seknee, Vol. laj, No, 3398 (1958), pp, 585-8. 

FT. Oboiifi^irr: "'Das V^'haJteii det Hyo^yse bti Kedprok^ von Ftiitidcn 
gcgeris^tzlicKcr Wuchsfomi,“ ZA, VoL 155, No. ^6 fifiSS)* pp loi-u. 

'■ For dJlTercnces in the sFie of AndDcrinc glands, see: 

E. Liith: Afilftro/J^og/c cJm Poriits MoUa (WarTpw end FarLi: M&s^ d Cie; 

W. Freun>iin: "The WcFghl pf the Endoerfne? Gknds/* etc., HB, Vol 8. No. 4 
( i^ 3 t pp 

R. Fr^irl. M. Gooch, J* R. Miner* and W+ FiccmRii: ^8tud£c5 on CansUtution, 
IV, EfidocHne Or^in Wdghii and Somjitdlogicoi ■-[■bStiu Typ«/' Vol. S, 
No. 3 (1936), pp. 

For hroclutmjcd] differences, ^ce H. E. Sutton and P, J, Ciarlti "A HEochemiciil 
Study of Cfiitieu? and Cnutosulds “ AJFA, Vol 13, No, i (19553, pp- 53 - 8 s, 

These irfcrcntta aie only a small sample oF die pertLnont literituiir. 
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and physiology as a result of cultural protection. Klatt,* among 
others, has shown that animals in a state of domesttcation respond 
to crowding, and to a reduction in mobility and in sensory percep¬ 
tion. They do not need to walk far for their food, and some of it 
is even brought to them; nor do they need to watch for predatory 
carnivores, because men and dogs protect them. They do not have 
to seek shelter in had weather, because they are driven into bams 
or caves. 

These factors bring about a reduction of bone density, an in¬ 
crease in adipose tissue, a reduction in the length of the snout and 
in some cases in tooth size, and a reduction in brain size of 10 per 
cent, 20 per cent, or even 30 per cent of the measurements for 
wild forms. This has been established in the case of dogs, ferrets, 
pigs, ducks, and cats. When house cats become feral, larger brains 
reappear' Domestic animals do not ordinarily use their senses 
as much as their wild counterparts do. This is indicated by reduc¬ 
tions in the area striata of the brain, which is concerned with vi¬ 
sion, and bv smaller eye sockets (orbits), and smaller auditory 
apertures on the skull. In the dog, which is a working animal (or 
used to lie}, the brain is smaller than the wolFs hut shorter and 
higher, and the forehrain is larger. Klatt interprets the growth of 
the canine forebrain to a selection for the capacity to do the work 
hunters and shepherds require of him. 

In our study of fossil skeletal material it will be interesting to 
watch for possible changes in man camprahle to those seen in 
domestic animals. We shall find long skulls, protruding occiputs 
{area striata), heavy brow ridges, large orbits (eye sockets), and 
large auditory canals in the earliest forms, w'hich existed when 

* B4?rthnld IfffHJiffcr utid Mcnsch (Hainlmrg: Biclinrd Kermes V'cHag; 

194s)- 

■ Th* jrevemnn of duvriffstic Etnima!; u-ild prqilaEype.& onct they Ihivc t^ecome 
feral cun bt demon^itnitc^ by experiments m prticukriy on body lice, 

TKc hpad loiisen n human parasile, Ts so difFercnE morphr>bj;ic3!ly hom ihc body 
Iciuc that ihry hiive heem cdiisidcm] diFFwnt spocies (Pediculu^ eapifis and 
P. when heiiid hce are forced to live on the body they change 

fonn dnisHmlly over ^veml gonemtiom, and when they move bagk lo the scalp 
they gmdualty rcsiime their original fcurn. The difference in cnvfrcanjne’iit between 
a covered and an nneovered part of ihe body may be conip:^n:d to wtld and do¬ 
mestic conditiomi. H, Levcnc and T. Dobikinsky; ^Pfissibk! Generic Difference 
bcK'eeti ibe Head Ixui^ and the Body Louse (Pedicti/iiJ htrmaFuu LiJ," AN, 
VoL 93, No. S73 (1959 5 1 PP 3 ^ 7 - 53 - 
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men were living close to nature and few could sit in the camp and 
be fed by others. But we cannot expect to see many of the changes 
which accompany domestication appear in males very early in the 
Pleistocene. However, as women are protected more than men, 
these changes could appear earlier in the female than in the male 
skeletons. Later on, with the advent of villages and cities and pre¬ 
cooked frozeti meals, these modifications may appear in numbers. 
At any rate, this is another possible physical result of social adap¬ 
tation in man to add to an initial increase in brain size, subse¬ 
quently reduced in some populations^ to an adaptation to crowd¬ 
ing; and to dwarfing. 


The Unique Adaptations of the Genus Homo 

Like oxifEn animals. Homo has adapted himself to 
living in his terrestrial environment and with other animals of 
his own species. Many of the forms these adaptations have taken 
follow common garden rules of biology, including lioth zoology 
and botany; probably all of them do. What is unique is the way 
man has interrelated them, or more accurately, the way the forces 
of nature have interrelated them for him. 

He has stretched the capacity of a hairless tropical primate to 
its physiological limits in conquering unfavorable climates. He has 
learned how to make fire and shelter, carry water, and store food. 
He has learned to talk and to think in terms of language, and to 
live in larger communities than any of his fellow primates. He has 
found ways to tolerate crowding and a certain amount of regi¬ 
mentation. All these arc cultural in a sense but in another and 
more inclusive sense they are biological because they have af¬ 
fected the genetic structure of the human organism. Culture and 
biology' are parts of a single picture and both require equal treat¬ 
ment in the rei'iew of human racial history that follows. 


THE ORDER OF PRIMATES 


Primate Studies and the Classification 
_ of Hwnan Races 

T 

JLhe purpose of this book, which must not be lost from 
view in the dense foliage of in formation—drawn from many dis¬ 
ciplines—needed for its composition, is to trace the descent of the 
living races of Homo sapiens. To discover the genetic relationships 
among these living races, we shall attempt to follow' them back in 
time to ancestral fossil races, derived in turn from one or more 
prototypes in the extinct species Homo erectus, itself descended, 
through the mists of the fossil record, from still earlier prehomJ- 
nid forms. This must be done because it is possible that the an¬ 
cestors of the Uv'ing races parted company vet>' early in the his¬ 
tory of our genus. 

We must also learn certain specific facts aliout the other living 
inem1>ers of our order, ptosimians, monke>'s, and apes, because the 
primates as a whole are variable in anatomy, physiology, and 
behavior. Some of these variations are mentioned briefly in the 
preceding chaplcr. A more detailed study of them may disclose 
pertinent data about the descent of our genus and also about the 
possibilities within the total primate gene pool for all kinds of phe¬ 
nomena, such as the lack of a tail, different ways of walking erect 
(when tins is done occasionally), the capacity to live in groups, 
communication, different amounts of skin pigment, a prominent 
c.stema] nose, and so on. These variations recur in some races of 
man but not in others, and thej' may be primitive, neotenous, spe¬ 
cialized, or adaptive. We shall be in a better position to under¬ 
stand these traits in man if we first examine them in other pri- 
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mates. Such a prcliminarv' study will also enable us to judge 
behA'een close kinship and parallelism with greater confidence. 


The Clnssificatioii of Primates 

I F THE relatioiiships among the units in any set of phenomena 
are to be sUtdiedp these uiiits ntusi l>e classified. Had chemists not 
classified atojns and molecules, we would have no modern in¬ 
dustry. If zoologists and paleontologists were not able to classify 
the order of primates^ we could not hope to formulate a valid hu¬ 
man taxonomy. Unfortunately for present purposes, no ironclad 
classification has yet been made; hut the problem is not as great 
as it seems, for most of the difficulties involve the designation of 
the higher categories: suborders, infraorclers, snperfamtlies, and 
families, which interest us least. There is little disagreement about 
genera and s]>ccics^ w^bich are most pertinent to our study. 

The chissificatzon given in Table i is based on Simpson's (1945), 
with einendahons from other sources, chiefly Fiedler (1956).* 
When Fiedler and Simpson arc in disagreement, this fact is indi¬ 
cated liy initials in parentheses: (F) and (S)* 


The Prosimians 

Ai.l MOOEnN taxonoinisti? group the lemurs, lorises, and 
tarsiers* with or without the tree shrews, in a convenient category, 
that of the prosiniians, wivieli distinguishes these lowly members 
of the primate order from New World monkeys. Old World mon¬ 
keys, apes, and men- They are of particular interest because t!iey 

* 1945 on, the ptint-lpa] souiioes on pdmtite Utronpmy a$ follows, 

C. C. Simplon; 'Tiie FringZpIfii of Cl^^dficalian nnd n CliusEEcution of Mam- 
mills/' Vol. x&4S= 

L. Struns: “The Riddl^^ of Mftns Ancestry/' pfiB,, VbL a4. No. 3 CHOI'S)# 
pp, aoo-33. 

W, C. O. Hilh Vot. Strtpsirhini {Edinburgh: Unlvcirdly FVoss; 

*95^) Mapiorhini {Edlnbyrgh; Univrmty PrtsaE 

W. Fiodlers “UTierakhl uber Sy!Etiim> der Pflitmtes/' In D. St^icok and S. 
KiirgL-r, eds.? Frimalolo^ia, Val. i {Bsseh S. ICurgi^r; 195B), pp. i-a66. 

My scheme will of coiitko be siiperiieded when Sirnpwi s revision of hisi 1^5 
work is piibLikhcd, 
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are exceedingly primitive mammals* in many virays not far ad¬ 
vanced beyond the marsupials, and because they have much in 
common with our closest mammalian kin, the insectivores. The 
ancestors of tliese prosimians formed the base from which the 
higher primates developed. Knowing about them will help us un¬ 
derstand the relationships among the more advanced forms. 


The Tree Shrews 

Standing near the taxonomic frontier between the pri¬ 
mates and the insectivores are the tree shrews, which have a su¬ 
perfamily and family of tlieir own, divided into two subfamilies 
and four genera. The tree shrew proper, genus TupaUi, has eight 
species; the smootli-tailed tree shrew (Dendrogale) has hvo; and 
the Philippine tree shrew ( Urogale ) and the pen-tailed tree shre w 
(Ptilocenis) have one each. All are confined to the Oriental re¬ 
gion, principally to southeast Asia and Indonesia. 

Being among the smallest of mammals, they have a high meta¬ 
bolic rate and require much food. If two males are left together in 
a confined space overnight, one w'ill cat tlie other. They are enor¬ 
mously energetic, voracious, belligerent, amorous, irascible, and 
omnivorous, and particularly partial to a diet of insects, which be¬ 
fits their size. Their excesses of courage, wrath, and libido consti¬ 
tute a caricature of uninhibited human behavior unparalleled by 
any larger and fully accredited primate. 

Like the insectivores they have claws on all ten toes; other 

primates have at least some nails. Their tooth formula is — ■ ' , 

3*i-3:3 

which is zoological sliorthand for: upper incisors ~ a, upper ca¬ 
nines = 1, upper premolars = 3, upper molars = 3; lower inci¬ 
sors =3, lower canines = r. lower premolars = 3, lower molars 
— 3. Thus, each of the four kinds of teeth commonly found in 
mammals is enumerated for one side of the face. To calculate 
the total number of teeth one W'ould multiply by The tree 
shrews, then, have 38 permanent teeth. We have 34. The tree 
shrews uniquely, among primates, have three low'er incisors on 
each side. All the others have two or one. 
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The male tree shrew has a large (for ]iini) and pendulous penis^ 
with external testicles. The female lias a double-chambered uterus 
and each placenta has two discs^ The tree shrews proper have 
three pairs of nipples, the smooth-tailed ones two pairsj and the 
Philippine and pen-tailed ones a single pair each. Their eyes are 
large and set at right angles to each otheci the biuocuJar vision of 
the higher primates is missing. Yet the \isual area of the brain 
striata) is large compared to that of the insec tivores, and 
the olfactory region is relatively smalL In some species the exter¬ 
nal ear is rounded as in man. AH in all^ these Uttle animals seem to 
be a curious mixture of features left behind and features to come. 

% 

The Lemurs 

The superfamily of Leitiuiiformes includes three fami¬ 
lies, all of wliich live exclusively in Madagascar. In the shelter of 
this secluded island, where no other forn> of mamma! gave tliem 
serious competitionp the lemurs (using the word in its inclusive 
sense to cover all three families) specialized^ just as the marsu¬ 
pials did in Austraha. As with other island faunas, many of the 
larger species disappeared w'hen the island was opened to conti¬ 
nental animals by the arriva! of man. 

Most of the lemurs are quadrupedal climbers with small brains 
for primates, a good sense of smellp a tacked-down upper lip and a 
minimum of facia! expression, a wet nose, tactile whiskers^ non- 
stereoscopic vision like that of the tree shrews, and hands and feet 
in w^hich the second and third fingers and toes are clawed but the 
other three digits end in nails like those of the other primates. In 
some species the second digit is rudimantaryi and in most the 
longest is the fourth, instead of die third as in other primates and 
in most five-toed mammals. 

The long, narrow, V-shaped lower jaws of most lemurs contain 
one tooth less on each side than those of the tree shrews and one 
more than those of Old World monkeysp apes, and men. Their 

dental formula is ' " ' In the lower law the four incisors and 

2:ir3:3 * 

two canines point forward in unison to form a stabbing or shear- 
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ing device known as a dental combs the first lower premolar 
has become enlarged to assume the duties of the lower canine in 
other animals. These are very aberrant specializations. 

However^ one family, the Daubentonia, with but a single 
species, the aye-aye^ has an even more specialized and greatly 

1 ‘ 0 1 1 * T. 

reduced rodentlike dentition, with this fonnula: ’ , totaling 

i:o;oJ3 

18 permanent teeth as compared with 36 for the other lemurs and 
32 for men. Its incisor teeth, which are huge, grow with wear, 
like those of rodents. With them these animals cut tlirough the 
hard stalks of canes, especially sugar cane, to get at die sweet 


Fin, 3 TjfE Sin^LL Or An Ate- 
Aye, The Aye-Aye < nf<j- 
tifca) h a spcclaJiaed l^ur 

of whirli h&i chisel- 

like inci^f teeth. It uses them 
like B rodent. (Drawing after 
Flower wd LydekkeVp 



sap. They also use the incisors in chiseling wood, like wood¬ 
peckers, to uncover grubs, which tliey pull out with long, slender, 
highly specialized middle fingers. Except for the great toe, which 
bears a nail, all their digits end in claws. 

Unlike most primates lemurs have a breeding season, and one of 
them, the mouse lemur (Cheirogd/eus), sleeps through the hot 
season, or more technically, it estivates. Tlie uterus of the lemur, 
like that of the tree shrew, is forked. Whereas all the other pri¬ 
mates, including the tree shrew, have disk-shaped placentas, the 
lemurs have bell-shaped ones. Also uniquely among primates, the 
lemurs placenta fails to emerge with the infant at birth. Twins 
are frequent, and some genera have four nipples each, others only 
two. 

The lemurs are too specialized to have much bearing on pri- 
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mate origins, but they serve as classic illustrations of several prin¬ 
ciples. Ranging in size from the stature of a mouse to that of a 
man, they probably failed to increase much in intelligence once 
they had reached Madagascar. Because of lack of competition 
with other terrestrial mammals, intelligence was not at a pre¬ 
mium. The lemurs achieved as complex a pattern of evolution and 
as great a proliferation of species as could Iw expected on an is¬ 
land the size of Madagascar. The two sets of organs most con¬ 
cerned with locomotion and feeding became the most specialized: 
the hands and feet, and the teeth. The lemurs were no match for 
man and the other invaders that accompanied him from the East 
Indies and Africa. The largest species were the most vulner¬ 
able and the first to disappear. 


The Lorises 

M uciE MORE widely distributed, and in a sense less special¬ 
ized, than the lemurs proper are the members of the superfamily 
of Lorisifotmes. The family of LorUidae has four genera, and that 
of Catagidae but one, Tlie Lorisidae, or lorises pro|jer, include the 
slow' and slender lorises of southeast Asia and India and the 
angwantilxr and potto of West Africa. These are all small animals, 
squirrel- to cat-sized, hca-vdly furred, with round heads and short 
ears, tails rudimentary or absent, and nails on all digits except the 
second toe. They breed throughout the year. They are alt noctur¬ 
nal and solitary, and they are all slow movers, especially the slow 
loris and potto. Seeing them creep along a limli is like watching a 
slowed-down movie. 

Their slowness is due to a lowered metabolism, w'hich is helped 
by the rete mirabile,' or net of blood vessels in the extremities 
which produce a heat exchange between outgoing arterial and in¬ 
coming venous blood, as occurs, in a more simplified form, in the 
extremities of Australian aborigines. Like the sloth, another slow 
animal, the lorises need their fur, even in the tropics, to keep them 
w*arm under these circumstances. 

* P, F. Scbolander; "The Wonderful Net* SA, Vol. ig6, No. 4 (1^7), pp, 

98-107. 
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With large thumbs pointing straight out side^^-jse and nidimen- 
tary index fingers, they creep about by grasping limbs, in search of 
leaves, buds, grubs, birds’ eggs, and other iniTnobilc or slow-mov¬ 
ing food. I once saw a ^xitto bite clean through the thumbnail of a 
man who was holding it and was too busy talking to notice its 
snail-like movements. Uniquely among mammals this animal has 
four or five long, pointed vertebral spines, which stick through the 
skin of its neck and shoulders. By raising them when attacked, it 
can inflict a nasty wound on a predator. 

One of the A.siatic species, the slender lQris( Lom^^^rdig^fl^^uJ), 
which isnot quite os slow as the others, parallels man in that its body 
length is iu the same ratio to its leg length and that it has no toil. 

The galagos lack the lorises’ lo«' metaljolic rate. They are quick- 
moving animals with large, erect, and mobile cars- tliey make 
their way through the trees bv long leaps. Like several other Afri¬ 
can mammals, including man, they come in two si/es, regular and 
pygmy. One species, the needle-claw'ed cuoticus (Galago elegon- 
tnlns), has nails like the others, but each nail lias a ridge running 
down the middle which ends in a sharp, clawlike point. They are 
particularly great leapcrs, and use tiicse needle points for grasp¬ 
ing branches when they land. All galagos have a secondary un- 
dertongiic. That of cuoticus is fringed like a comb; with it the ani¬ 
mal cleans its fur. 


The Tarsiers 

The super family of Tarsiiformes is represented today by 
a single genus and what is probably a single species,' Tarsius spec¬ 
trum. Tarsius is an extremely important animal. In its fossil form it 
is believed to have sen,'ed as an evolutionary bridge betw'een the 
Lemuriforme,s and all the higher primates. Also, according to the 
celebrated anatomist Wood Jones, man is descended directly 
from a tarsioid ancestor without intervening benefit of monkeys or 
apes.* 

Whatever his position in the progression of primate evolution, 

•Other species have bi-en prnpwwi. Sci: Fietllei: op. clt,, pp. iaS-7- 

Wood Jones: ,'lfan'3 Place Among the MammaU (New York: Lofigmiuu, 
Green, &. Co.; 1929). 
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Tarsivis today is a pocket-sized prosimian equipped with a pair of 
huge, almost hut not (juite sterooseopic eyes; liands and feet lined 
with spongj' pads for clinging to limbs; and a specialized length¬ 
ening of the tarsal hones, whence his name. These are bones of 
the ankle, heel, and the back part of the arch of the foot. In man, 
compared to other mammals, they are usually short; but in Tar- 
sins they are greatly elongated to facilitate liopping, at which he 
is a champion. He retains claws on Iris second and third toes: die 
transition from claws to nails in his siiliorder is not complete. 

An animal that hops in the dark needs better vision than a 
night crawler, which can guide itself partly by touch. Hence the 
huge eyes of tlie tarsier. To go with these, the visual cortex of his 
brain is correspondingly enlarged, and the back of his skull 
rounded, as in man. Another humanlike feature is the reduction 
of his jaws in relation to the size of his head. Tarsius cnishes grass¬ 
hoppers with his fingers, puts them in his mouth, and swallows 
them, just as people swallow premasticated food. His teeth are 


somewhat reduced in number; their formula is 


2:1^3:3 


The 


i:i:3:3 

upper median incisors are wider than the upper laterals, as in 
man, but the small jaws converge in a V-fonn in a very unman¬ 
like fashion. 

Clutching the shaft of a twig large enough to hold his inconse¬ 
quential weight, Tarsius sits erect, looking about him for even 
tinier prey. He can ttim his head around 180“ and gaze directly 
behind him, thus completely covering the field. In order to rotate 
to this extent, his head is hafted in the center, and his foramen 
magnum is therefore placed forward of its location in other pri¬ 
mates except man. 

The tactile whiskers of the lemur remain, but tlie wet nose is 
gone, along with the long frenum tacking down the upper lip. 
Whereas in the lemur and the loris the bony car has two pieces, 
the bulla and anniifiis, in Tarsius these are fused to make an ex¬ 


ternal auditory' meatus, as in man. All in all, Tarsius anticipates 
the higher primates in several features, some pcrliaps in a truly 
evolutionary sense, others independently developed by each, in 
parallel fashion, because of a special way of life. 
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The Living Phtyrrhines: the South American Monkeys 

The f l a t y r a h I n e s evolved in a tropical paradise much 
larger than Madagascar and nearly as free from competition. 
They produced a variety of primate forms based on a prosimian 
pattern, mimicking, in locomotion particularly^ the monkeys and 
apes of the Old World tropics. Because their nostrils, like those 
of lemurs and many other mammals, are widely separated by a 
broad septum^ they are called platyrrhines, in contrast to the Old 
World monkeys, or catarrhines, whose nostrils are pinched to¬ 
gether, aSp to a certain extentp is true in man. Their basic dental 

formula is also kmuioid: ^ Their placentas, on the other 
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hand, are single deciduous discs, as they are in Tarsius. 

The most primitive members of the platyrrhine suborder are 
the marmosets, the three genera of tlie family Callitbricidae, 
They are small monkeys with lemurlike body proportions, and a 
tail half as long again as head and body combined. The male, who 
has a scent gland at the base of his tail, raises it as a signal of 
sexual interest. Uniquely among primates, the female habitually 
gives birth to two or three young at a time and if three are bom 
the mother kills one. Except at feeding time the father carries the 
babies, and when they are ready for w-eaning he chews food for 
them.* 

The marmoset has claws on all digits but a great toe and a 
thumb with feeble powders of adduction. The face still has tactile 
whiskers, and the whole facial musculature consists of a single 
subcutaneous sheet, the platysma, which, as in lemurs and other 
primitive mammals, is not differentiated into separate muscle 
bundles as it is in higher primates, including man, who communi¬ 
cate partly by facial expression. The marmoset's dental formula is 
reduced, with only two molars on each side O'f each jaw. Like the 
galagos, the marmosets have a pygmy form. 

The rest of the South American monkeys, the Cebidae, have 

* W. E. Edwaris: the Mantuisel Gme Uet Tiitl, pap« read at Am. Assn. 
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the standard prosimian dental formula, —^—liii? ^iid nails on all 
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fingers and toes. The thtmnb is either nonopposahle or absent. 
The eyes of the mamrosets, like those of the prasimians, point a 
little to one side. The eyes of the cebid monkeys, however, point 
forward to produce a single stereoscopic image, as in the ca- 
tarrhines, including ourselves. Furthermore, in the marmoset eye 
the retina is largely undifferentiated. 

The retina of tlie cebid monkeys, on the other hand, has a cen¬ 
tral depression called the fovea which is necessary for fine focus¬ 
ing, This is richly equipped with cones, the kind of nerv'e ends 
used in color vision. As both the platyrrhiiies and the catarrhincs 
evolved separately from the prosimians, stereoscopic vision and 
color vision were acquired independently in the higlter primates 
of the Old and New Worlds. Only one genus of cebid monkeys, 
Aotus, lacks color vision; this animal is nocturnal and does not 
need it. 

The cebids also parallel the catarrhines in brain development, 
and in intelligence. In both groups progressive series can be laid 
out, from large to small brains, and from simple to complex con¬ 
volution patterns. The details of brain structure differ in the two 
groups, regardless of size or complexity of cortical folding. This 
observation leads to the thought that if brains can evolve inde¬ 
pendently in size and complexity in two related suborders, then 
the same kirid of parallel evolution could take place in equally iso¬ 
lated populations of smaller taxonomic magnitude, such as gen¬ 
era, species, and even subspecies. This concept is vital for the un¬ 
derstanding of the origins of human races. 

In their means of locomotion the cebids have diversified widely. 
One of their adaptations is unique; the others parallel tirose of the 
Old World monke)’s and apes. The unique feature is the long pre¬ 
hensile tail found in the three most specialized forms, the capn- 
ebins (Cebujf), the howler monkeys (Ahuatta), and the spider 
monkeys ^ Atc/es), They use the tail in locomotion as a fifth limb, 
and they can even bang by it. With it the spider monkey can pick 
up food and put it in his mouth. Such a tail is particularly useful 
in the rainy season, when forests are flooded. The monkeys can¬ 
not go down to the ground and if they fall they may drown. 
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In the use of their limbs the Cebidae fall into tvi^o categories, 
those tliat resemble the Old World monkeys and those that ape 
the apes. From Callimico to Callicebus to Cebus is a linear evolu¬ 
tionary sequence to be expected more of a fossil series than of a 
living assemblage. 

One sideline is that of the Pithecinae, which have short tails; 
another is that of the Aloualtinae, or howlers, which eat leaves 
like the Colobinae and vocalize as loudly as giljbons. Tlieir noise- 
maker is a chamber in the throat enclosed hy a huge hyoid bone 
and a pair of swollen and everted gonial comers in the mandilrle. 

Like the apes, the Atelinae bnichiate, that is, they move 
through the trees bv swinging hand over hand between branches. 
This mode of locomotion is optional with Lagothrix, the woolly 
monkey, whose thumbs are still large and whose forelimbs are 
shorter than his hindlimbs, as in nonbrachfating forms. Brachy- 
teles, the woolly spider monkey (whose nose is narrow' like those 
of catarrhines), has somewhat longer forelimbs and brachiates 
more frequently, A teles the spider monkey, the largest of all and 
at the end of the evolutionary line, is a full-time out-and-out 
brachiator except when he is swinging by his tail. He has ac¬ 
quired a gibbon like body size and body build with a short trunk, 
long limbs, and a particularly long forearm* As his hands are used 
primarily as swinging hooks, A teles, w'ho can pick things up with 
his tail, has lost his thumb, and when at rest his four fingers are 
kept in a hooked position by short tendons that stop the fingers 
from straightening out except w'heii the palm is Irent forward. 
This apelike specialization prevents strain in his finger muscles 
when he hangs from his hands for long periods. On the ground he 
w-alks on his mid-phalangeal finger joints, like an ape. 


The Living Cercopithecidae: Old World Monketjs 

Tsie catarrhines, including the Old \Vorld monkeys, 
apes, and men, have in common the type of nose for which they 
were named. In it the nasal passages are set close together and 
parallel, separated only by a narrow septum; and tfie nostrils, of 
variable width, are set fairly close together and point downward. 
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The catarrhine; have a reduced sense of smell in comparison with 
the other primates. They all are diurnal and have stereoscopic 
color vision and a fovea. They have a fused bony ear with an ex¬ 
ternal auditory meatus. Another feature of the catarrhines is a 
a: 1:2:3 


dental formula, 
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which they alone possess and which 


represents a reduction by one premolar (the first) from the lemu- 
roid ancestral form. 

Despite these common features, the Old World monkeys, apes, 
and men cannot be included in a single family, or even a super¬ 
family, because of hvo fundamental differences. (1) The Old 
World monkeys have a two-disc placenta, also found in tree 
shrews. The apes and men have the usual one-disc form in com¬ 
mon with the tarsiers and platjTrhines, although a two-disc 
placenta occurs as a rare anomaly in man. (a) The family pe¬ 
culiarity of the Cercopithecidae is in the form of their molar teeth. 

All primate molars liave cusps, nr moundlike projections, on the 
occlusal or grinding surfaces. These cusps tend to be worn down 
through use during life. Although the number of cusps varies in¬ 
dividually, racially, and otherwise, between three and six, there 
are characteristically four principal ones, one in each corner, The 
four sides of the tootii bounded by these cusps arc known as the 
labial, on the tongue side; the buccal, on the cheek side; the 
mesial, or front; and the distal, or hack. 

Uniquely in the family of Cercopithecidae, the two mesial 
cusps are linked by a crossbar into a ridge, knovra technically as a 
loph, and the two distal cusps form a second loph. Such teeth are 
called bilophodont. Among the Old World monkeys the first and 
second upper and lower molars are characteristically bilophodont, 
and the third of either or both jaws may or may not be. The molars 
of apes and men lack bilopliodontism. As both the two-disc pla¬ 
centa and bilopliodontism are specializations, the absence of 
these features in apes and men is commonly taken to indicate that 
the ancestors of apes and men must have branched off the com¬ 
mon ancestral Old World simian stock before the ancestors of the 
Cercopithecidae had acquired these features, 

A third peculiarity of the Cercopithecidae which is almost but 
not quite exclusive to them is the possession of ischial callosities. 
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lower molu, t^'pical of the Old Worid inonke)'!. The molar h» ^ur cti$p(. in two 
lopb$ Or pauj, each ioph linked by a connection ridge, JlifAf: A Diryopitliecu5*t)m 
lower molar, typical or apes and men. Such a molar has five cusps, situated indie* 
pendently around the edge of the crown, with the fifth to the rear. 


These arc bare, rough spots on tlie animal's skin, wliich cover the 
projections of the ischial bones on which it sits down. As the 
presence of this built-in seating pad is matched by a roughened 
area on the underlying bone, it can be detected in fossil forms. 
All the Cercopithecidae have these callosities, but so do other ani¬ 
mal forms. Small callosities are to be seen, although they are 
partly concealed hy fur, in the gibbon, and they turn up now and 
then in chimpanzees, Ischial callosities have nothing but their 
general location in common with another and much more con¬ 
spicuous primate feature, sexual skin, which is found in some gen¬ 
era of botli monkeys and apes. 


The Leaf-eating Colobinae 

The Ceecopithecidae are subdivided into two sub¬ 
families, the Cercopitbeciiiac and the Colobinae. The latter is 
limited in Africa to a single genus extending from West Africa 
across the Congo to Ethiopia, but it has three genera in Asia, 
where they comprise the majority of alt fully arlwreal monke)'s. 
Like the South American howlers the Colobinae specialize in eat¬ 
ing leaves. (The langur and snub-nosed langur also eat fruit, and 
the latter steal food from men,) Their adaptation involves princi¬ 
pally the digestive apparatus. The colobinian stomach is very 
large and, when full, contains a load of leaves equal to one third 
of the animal’s body weight, or ten times as much food as man re¬ 
quires. Resembling a modem combination living room, dining 
room, and kitchen, this stomach is partially divided into semi- 
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detached stibchanfibers by a series of constrictions. The liver, 
crowded by tlie enormous food container, is lobeless, and is sepa¬ 
rated from the diaphragm, as in the human fetus. 

As leaves require chewing rather than biting, the incisors and 
canines of these animats are relatively small, ami the molars pro¬ 
portionately large. The chewing mechanism, which calls for side- 
wise grinding as well as up-and-down motion, involves a stronger 
development of the masseter muscles of the face than of the 
temporal muscles of the v ault. In this whole dental and muscular 
comple.x they resemble the Hoininidae, including ourselves. Fur¬ 
thermore, two of the three Asiatic genera of Colohinae have also 
acquired prominent external noses, which make them look like ca¬ 
ricatures of people. In Nasalis, the common monkey of Borneo, the 
male starts off in ehildhood with a tip-tilted sensitive-looking little 
nose; in early maturity the nose stands out straight and strong, 
and it collapses grossly and pendulously to lip level when the ani¬ 
mal Is approaching the end of its life cycle. The female's nose is 
much smaller. RhinopHhecits, the snuh-nosed langur of Tibet and 
China, retains an uptilted nose throughout life. 

The stenophagic diet of the Colohinae, which provides them 
with an abundance of easily acquired food, thus permitting dense 
poptilation growth,* limits them to forested regions of little sea¬ 
sonal change in which the foliage is iioiideciduous. Although 
barring much of Africa, this diet ^vermits the Colohinae to extend 
their range outside the tropics into the cool Himalayan and 
trans-Himalayan forests, which arc inhabited by two kinds of lan¬ 
gurs. Like other narrow ecological specializations, tius diet is an 
evolutionary blind alley which primates of more than one cate¬ 
gory have entered but from which none has emerged by produc¬ 
ing a higher form. 


T he Cercopiihecinae 

Just as the forests of the Oriental region are mainly inhabited 
by the CoTohincs, so those of Africa are typicallv the playground 
of arboreal Cercopithecines. This may be partly due to the rela¬ 
tively small seasonal change in rainfall in Asia and Indonesia 

■ In Africa hujidf=^ af thousand! hav# hiten levied fw fui. 
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and to the availability of green leaves tliere tliraiighout the year. 
In most of Africa, on the other hand, alternate wet and drv sea¬ 
sons cause many species of trees to lose their leaves once a year, 
so that monkeys which eat fruit, gn.il)s, and other nonleafy Foods 
have an advantage over leaf eaters. 

Beside being omnivorous, the Cercopitheciiies ha\'e several pe¬ 
culiarities, including in most species check potiches in which they 
carry food, and in all species superorbital notches, that is, a notch 
in the lop of the hony orbit of each eye wbicli permits tlic sheh 
tered passage of a nerve, 3 vein, and an artery. In man and the 
apes these may pass through a foramen, or small circular opening, 
instead. All the Cercopithecinae have welI-de\'elop<Kl, opposable 
thumbs, and many have relatively short tails. Their brain develop¬ 
ment is variable hetw'een genera and reaches its greatest height 
among primates other than apes and men. They use elaborate 
techniques of communication, both by voice and by facial expres¬ 
sion. 

The .subfamily can he further di\'ided into two groups accord¬ 
ing to habitat and means of locomotion, the arboreal and tlie ter¬ 
restrial. The arboreal group, which is exclusively African, includes 
three genera, Cercocebus, Cercopithecus, and Erythrocebvs, 
which are divided into many species and races. Tlrese monkeys 
I'ary greatly in liair length and thickness, coiffure styles, and 
color, with greens, yellows, reds, blacks, whites, and various com¬ 
binations of these variations. The smallest is the talapoin of the 
genus Cercocebus., which shows many parallels to the New World 
Cehus, It has a globular brain case, a long lumbar section of spine, 
little protrusion of the ]aw*s, and small teeth. From this animal 3 
progression may be found to the patas monkey, Erylhrocebus, 
a red-haired monkey of East Africa whicli lives in open country. It 
has a protruding snout and a sliort tail, and is as much at home on 
the ground as in the trees. It is thus transitional to the genera 
w'hicb live primarily on the ground, the macaques (Afacnco), 
baboons ( Papio ), and gelada ( TheTopithecus), 

These three have }>ecome specialized for a way of life not 
known among the primates hitherto descriljcd—life on the 
ground. Although they can and do climb trees without difficulty 
—baboons even sleep in trees when these arc available—^monkeys 
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of these genera walk about on all fours, with the palms of their 
hands flat on the ground, seeking food in hushes, under stones, 
and elsewhere on the surface of the earth. Some of them even dig 
shaUow-growing roots u-itb their stout fingers. Thus they are able 
to occupy successfully lands tinavailable to other subhominid pri¬ 
mates, and to live in the forest as well. Many of them seem to pre¬ 
fer rocky terrain to flat country, and they are accomplished rock 
climbers. All of diem can sit up when resting, and all have re¬ 
tained full mobility of their fingers despite their quadrupedal gait; 
they are, in fact, more dexterous than hrachiating monkeys and 
other treetop climbers including the lion ler. Such is the construc¬ 
tion of their jaws that, when sitting erect, they can open their 
mouths wide only by throwing back their heads, They all have 
muzzles and large teeth, some being more doglike in this respect 
than others. They are vigorous, belligerent, amorous, and formid¬ 
able fighters, particularly in packs. 

The least specialized anatomically and the most widely dis¬ 
tributed is the genus Macaco, which is the second most widelv 
ranging of all primate genera after Homo. Macaco has manv 
regional forms. Reading from left to right on the map, the first 
is the Barbaiy ape, native to Cibialtai and parts of North Africa,’ 
particularly the rocky face of Mt. Meggu, behind the city of 
Shehshawen in northern Morocco, At Mt. Meggu the Spanish 
soldiers used them for target practice during the Hiffian War of 
the early igao's, and these monkeys characteristtcally carried 
away their wounded, probably mostly young ones. The Barhary 
ape is a shaggy, yellowish-brown animal with no tail 

The second is Macaco mulatto, formerly called M. rhesus, 
which ranges east from Pakistan over much of India. It is die 
common lalmratoiy monkey in whose honor a set of blood groups 
has been named, and hardly needs description. It inhabits both 
open country and forests; and a relate form ranges high in the 
Himalayas along with the langurs. 

A species called Macaco arctoides, large and hairy, lives as far 

»The widespread notion that the Ar*b$ brought thii nnimal to Gibraltar, cither 
from North Africa or from ai far away ai Pakistan, has no hlitorical basis and 1$ 
refuted by paleontological evidence. N. C. Tappen; "PjoUejns of Dlstributlcm 
and Adoration of the African Morik«ys,'* CA, Vdl. 1., No, a (pp. 91-120. 
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north a$ Szechuan in China, and others even get to the Amur 
River and Korea, The macaques of Japan dig for food under the 
snow in winter and swim in tlae sea for shellfish in summer. A 
Formosan macaque lives in caves along tlie coast and Is semi- 
aquatic, diving for crabs and shellfish and special seaweeds. The 
crab-eating macaque of Indonesia and the shores of southeast 
Asia, Afacaca mis, lives in mangrove swamps, and swims after 
sea food like the others, !n Celebes lives the so-called Moor ma¬ 
caque (Macaco Maura), a black species with a stumpy tail. It 
goes about in packs and is said to hunt other animals. 

In Slim, the genus Macaco sliows as much range of behavior as 
of habitat. It is one of the most versatile of mammals, not only 
among the primates hut in any order. Mainly tree-bomc in south 
India and Ceylon, mainly terrestrial in most other places, it is an 
alpinist, a swimmer, a hunter, a fisher, a mollusc gatherer, and it 
eats the whole menu from shellfish to nuts. No wonder, then, that 
medical researchers have favoretl it as their chief laboratory ani¬ 
mal. If its versatility was a result of living away from the forest 
and on tlie ground, this may help e.\p]atn the wide distribution of 
our own ancestors after they, too, had ceased to be arboreal. 

The other terrestrial Cercopithecinae are the black ape, Cyno- 
pithecus, and the baboons. The black apes inhabit Celebes, Ratch- 
ian, and some of the southern Philippines, Although related to the 
macaques, they have developed muzzles and cheek sw'elhngs that 
make them look like baboons. They, too, include sea food in their 
diet. 

The baboons, of the genus Papia (P, papio, comatus, cyno- 
cephohts, doguerot and hamadryas), are limited to Africa and 
southwest Arabia. They are large animals with taib shorter than 
the combined length of their body and head, doglike muzzles 
equipped with large teetli, including long, daggerUke canines in 
the male. The face is hare, ribbed, and red, and the posterior 
adorned with a large, continuous, pillowlike crest of ischial cal¬ 
losities wliich, as Washburn has observed,' series as a ctishion on 
whicli the bulk of the animals weight rests while it is sleeping in 
trees. The female also sports a gay patch of sexual skin that puffs 

*S, L, Waslibuitij "tschlal Cslloaitles u SlHplag AdApmticiiu,'' A/I'.A, Vcl, 
IS, No. a ( 1957 J. PP- ^6^7®. 
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out and becomes ejcressively vascular, as a signal of invitation, be¬ 
foreovulation. 

Listed in the same genus are the drills (Popio leticophaeiis) 
—large, nearly tailless animals that roam the forest floor in West 
Africa, and the mandrills (Papio sphinx) of Gaboon, which sally 
out of the forest from time to time to raid tlie savannah country’. 
The drill has a dark green coat, a black face, and a pink posterior. 
The mandrill is dark browm, with a bright red nose and a blue, 
longitudinally ridged swollen area over each cheek, and a red 
and blue region to the rear, a combination callosity and sexual 
skin. 

In a genus of its own, Theropitkecus, is the gelada, an excep¬ 
tionally large baboonlike primate, possibly of independent origin, 
inhabiting southern Ethiopia. A huge mane covers its forequart¬ 
ers, but its chest and underside are bare. These parts are as pink 
as its posterior. This is the only primate beside man, apparently, 
that has both a mane top-forward and bare skin elsewhere.* 

These terrestrial animals are all omnivorous, intelligent, aggres¬ 
sive, well organised in packs for concerted action, and dangerous 
to man if provoked, and to carnivores. W'ashburn saw a pack of 
baboons which were feeding in and about a herd of impala drive 
off three cheetahs by simply looking tlrreatening while the impala, 
apparetitly confident in the protecti\'e povver of their companions, 
whom they served in turn as lookouts, graced unconcerned.' The 
inference is that life on tlic ground, particularly in open country, 
has created a situation favorable to increased versatility, adapta¬ 
bility, and genera! intelligence in primates, as shown by the per¬ 
formance of the series from macaque to gelada. 

The Anthropoid Apes 

Less versatile, less adaptable, more specialized, and 
probably even more intelligent are the anthropoid apes, including 
two genera of smaU ones, the gibljons and siamangs, and three 
genera of large ones, the orangs, chimpanzees, and gorillas. Most 
authors include them all in a single family, the Fongidae, rating 

• A com|iarab 1 p coat is iwn En a. li«rr«±itrb| bird, the ostrk-h. 

* W^bufTi: tip, cit* pp. 273-4. 
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the first two as a subfamily, the Ilylobatioae, and the last three as 
another, the Ponginae, Both Fiedler and Straus, how-ever, catego* 
rize them as tw'o families, Hylobatidae and Pongidae, because of 
the separation of the gibbons and siamangs from the other three 
both anatomically and in probable line of descent. 

In either case, all apes have certain features in common. Tliey 
all have large, interlocking canines on both jaws, so that they can 
chew only np and dowm. In the tipper jaw tfiere is a gap, or 
diastema, bchveen each canine and its neighboring lateral incisor. 
This gap makes room for the lower canine when the jaw'S are 
closed. In the lower jaw the first prcmolar is long, narrow, and 
ridged. The outer edge of this tooth is sharpened against the up¬ 
per canine, with which it acts as a pair of scissors. 

The ape molars are not bilophodont, but retain separate cusps. 
The upper and lower molar,s meet in different fashion from those 
of the Cercopithecidae; in the monkeys the upper and lower teeth 
mesh alternately, with the anterior loph of each lower tooth fill¬ 
ing the gap Iretw^een its opposite numher and the one in front of it, 
whereas in the apes the uppers and lowers meet more nearly 
squarely on. Furthermore, the cnsp.'i of the iovs'er molars of all 
genera of apes Irave the Dryopitliecus pattern, named for a fossil 
ape to be descrilred presently. This is a bo called the Y5 pattern, 
because a tooth of this kind has five cusps, two forward ,and three 
aft, and the grooves separating the cusps assume a pattern resem¬ 
bling the letter Y, with its tail to the front. Much has been made 
of this feature by pjileontologists, who hav'e little else but tcetli to 
go on, 

Although one of the apes, the gorilla, spends as much time on 
the ground as baboons do, all the anthro|X>id apes are anatomi¬ 
cally adapted for arlroreal life through brachiation, the mode of 
progression independently acquired by the spider monkeys in the 
Neotropical region. In all five genera the upper limbs are longer 
than the lower; Iwth hands and feet are to some degree prehen¬ 
sile; and the tail is gone, leaving even less of a vestige than in 
man. The gibbon and siamang have ischial callosities, like the Old 
World monkeys, but the three great apes sit on enlarged spliincfer 
ani muscles which look like portable doughnuts. All five have the 
single-disc type of placenta. 
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The Gibbons: Symphalangus and HyJobates 

The Hylob atidae are long-Simbed and spidery, with the 
longest legs in proportion to body height of any higher primate 
save man, and the longest arms of all, relatively speaking, with es¬ 
pecially long forearms. They are by far the best brachiators 
among the anthropoids, but they vary their gait by ninmlng erect 
along horizontal branches with their arms extended, like high- 
wire artists with balancing poles. On the ground they run in ex¬ 
actly the same way. When crossing streams too wide for aerial 
jumping they swim, using the breast stroke. Compared to those of 
man and the other apes, their hands and feet are long and nar¬ 
row, and their thumbs are short and set far back in the palm, so 
that the thumb tips fail to reach the first row of knuckles. This, 
like the thumblessness of the spider monkey, is an adaptation for 
fancy brachial ion. Tlieir teeth are small, but their canines are 
long and can inflict a nasty wound. Generally, however, they 
avoid direct territorial fighLs and instead have shouting matches, 
emitting liquid calls that can be heard over a mile from an in¬ 
flated throat pouch. All of tliem have smalt, hard, rather than 
puffy, ischial callosities. There is no visible sexual dimorphism in 
any of the species, and as the genitals are small and shielded by 
hair, the only way to distinguish male from female in the fleld is 
by^ noticing either tlie nipples of a female that has home young, or 
who mounts whom. 

Each genus is of a different size. Sijmptviian^, the siamang, 
has an arm span of six feet and weighs about 24 pounds. Hyl^ 
bates, the gibbon proper, weighs between 11 and 15 pounds, ac¬ 
cording to the species. Doth genera fall w'cll within the size range 
of the Old World monkeys, which all three pongid apes, as W'ell as 
man, exceed. Like man, the siamang has a web between the first 
joints of the second and third toes and for this trivial reason he, 
and not man, has drawn the name Si/mphoIcRgus, presumably to 
distinguish him from tite gibbon. Kis abundant coat is a drab 
black to brown, and his home is tlie island of Sumatra, which he 
shares with two more colorful apes, the orang and one species of 
gibbon. 


The Orangutan 143 

TJie latter, which occupies a wide range in the Oriental region, 
is divided into at least three species, a valid division because in 
places pairs of them are sympatric. Westernmost and northern¬ 
most is the hoolock, a small animal which is usually black but 
varies through a gamut of coat colors from browms to gray and 
cream. All, however, have a white bar across the eyebrows—their 
distinguishing feature. Races of the hoolock (H. hooiocltii) range 
over Bhutan and Assam and up the gorges into Tibet; they cross 
Upper Burma and northern Siam into Indochina and the island of 
Hainan. 

South of the hoolock, from Burma eastward, lives the white- 
handed, or lar, gibbon, which ranges to the tip of the .Malay pen¬ 
insula. The color of its coat is also variable, but all of them have a 
white ring around the face and white hair on the hands. The 
sldn of the face, which is bare, and of the palms and soles, is black. 
To the East, in Indochina, lives the black gibbon or concolor. A 
fourth group comprising one or more species is called the agile 
gibbon in Malaya and the silvery gibbon in Java, and a related 
form lives alongside the siamang in Sumatra. They have no special 
mark, but some of the latter have bodies of one color and limbs of 
another. This genetic patterning in hair color, although common 
enough in mammals in general, including the lower primates, is 
absent in the three great ap€!s and in man. He, though individu- 
allv and racially variable, has a single pelage color, save for an oc¬ 
casional blond or red mustache w'ith browm head hair, and the 
graying of age. 


The Orangutan (Pongo) 

The o r a n c lives in Sumatra and Borneo. Despite a separation 
since the flooding of the Sunda Shelf in the late Pleistocene, the 
two island races are still one species, P, pygmaeus. He is a large 
animal, the adult male averaging 165 pounds and reaching 200 
pounds; a.f the females average only 81 pounds, there is a se.vuai 
dimorphism of 2 to 1 in weight. Sexual dimorphism is also evident 
in the excessive growth of the jaws and teeth, particularly the 
canines, in the adult male. The thrust of the bite is carried up¬ 
ward througli the lateral facial bones to the forehead bones to 
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the forehead in a single line without the need of brow ridges as 
braces, but so strongly are the temporal muscles developed that 
they meet on the top of the skull, which grows a sagittal crest to 
part them and give tliem room for attachment. A separate trans- 
verse crest at the rear supports the ends of tlie neck muscles 
needed to counterbalance the animal's deep, heavy jaw. 

The orang's arms are the longest in relation to his body length 
of the three great apes, and he can move his legs to the side at 
a right angle to his trunk, because he lacks a tendon on the hip 
joint needed for erect posture. When he walks on the ground, he 
uses his arms as crutches, swinging his legs between them. Like 
the gibbon, he has a laryngeal sac, but instead of using it for 
music-making he converts It into a pneumatic shock absorber in 
brachiating. This specialization he shares with the other two great 
apes. The sac extends, in the adult animal, to the shoulders, 
either of which has to bear the total weight of the animal, as 
much as 200 pounds in bis case and more in that of the gorillas, 
when he hangs by one arm. In man this lar^mgeal sac sometimes 
turns up in heavy vocalizers, for example, opera stars and 
muezzios.* 

On his hairless cheeks the adult male orang sports a pair of 
coarse, fleshy flanges which look like tlie sidepieces of a baseball 
catcher's mask and wluch may serve as armor against biting, al* 
though this has not been proved. The orang's hair, which is red¬ 
dish and very long, protects his light-brown skin from the torren¬ 
tial tropical rain. At night the orang, like the chimpanzee and the 
gorilla, sleeps in a nest of his own fabrication, and in it he likes to 
cover his head with leaves. He neitlier needs nor has ischtal cal¬ 
losities. 


The Chimpanzee (Pan) 

This, the most familiar of primates, frequently seen on tele¬ 
vision and the stage, inhabits various parts of the tropical forests 
of Africa from Gambia to Uganda and south to Angola. The male 

*J*ne Enzmsmi; “Tlie Strm^w btkI Funclion of the Lai^.'ngenl Sacs of the 
DiiiniinnMW, Gorilla, and Qiang.UUn,** AJFA, Vol. 14, No. a ( las&K pp. 383-4. 
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IS smaller than tho male orang, with a mean weight of 110 pounds 
against the orangs 165 pounds, but the female chimpanzee is 
slightly and probably not significantly larger than the female 
orang, with a mean weight of SS pounds against 81. The weight 
ratio bctw'een the seses is therefore only 1.3 to i, which still gives 
the chimpanzee greater sexual dimorpliism in weight than is 
found in most races of man, Tlie stature of this animal ranges 
from five feet to five feet seven inches {152-170 cm.) for the 
males and four feet to four feet three inches for the females 
(122-130 cm.). This is well mtliin the range of human races in 
the male, and well below it in the female. Morphologically 
speaking, the se.\ dimorphism of the chimpanzee is not great, and 
little difference can he found in the skull and teeth. The male 
does not ordinarily have a sagittal crest. 

Probably because more cliimpanzees haiT been observed than 
orangs or gorillas, we know that they are e.straardinarily variable 
in skin color, running from a grayjsli pink that is almost white to 
black, with several yellowisli shades between. Their color range 
is essentially the same as in the races of man, and they all live 
within one environmental realm. The liair color, in the blacks and 
browms, is lcs.s variable, but the amount of hair on the body and 
head varies greatly. Baldness is sometimes present, and the ani¬ 
mals gray with age. The presence or absence of ischial callosities 
is also ^'^ariable; ca]lo.sities are present in 36 per cent of the ani¬ 
mals noted. As the chimpanzee, like the orang and gorilla, builds a 
nest, he has no more need of these pads than they do. 

Specialists who have tested chimpanzees^—and who have even 
reared some of them in their homes alongside human babics^find 
that they vary enormously in intelligence and in temijeramcnt al¬ 
though, compared to orangs and gorillas as a species, tliey may 
be characterized as gregarious, noisy, inquisitive, and provoca* 
tive. Up to the age at w'hich the human infant Icams to talk, they 
are apparently our equals. 

Taxonomically they are commonly divided into two species. 
Pan satyr us and Pan sc/iiceiri/iirihii, but Schultz and others who 
have studied them carefully find the division unjustified. Indi¬ 
vidual variations within populations are at least as great as re- 
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gional ones. NIoreover, there is no evidence to support the idea 
that they will not interbreed, in or out of captivity. 

Like the galago, the marmoset, and man, the chimpanzee has a 
pygmy form. It was first described in 1929 by Schwartz, w'ho 
classified it as a subspecies. Pan satyrus paniscus^ Coolidge, de¬ 
scribing an adult specimen in 1933, called it Pan pankcus, giv¬ 
ing it full species rank;' and in 1954 Tratz and Heck called it a 
genus, Bonobo.* In the opinion of other primate anatomists the 
subspecific designation may be the correct one, because the 
musculature of the two animals is the same,^ and because the two 
forms are allopatric. The pygmy chimpanzee lives only south of 
the Congo River, where tire full-sized animat is not found. 

The pygmy is about half the size and weight of the full-sized 
chimpanzee, and it is morphologicaJly pedomorphic, in contrast 
to the other races and species of great apes, which arc essentially 
gerontomorphic. Whereas the full-sizcd chimpanzee has large 
cupped ears, its pygmy relative has small ones like tliose of a go¬ 
rilla, and a gorillalike, relatively prominent, external nose. The 
pygmy has a different call from that of the full sized cliimp; he 
calls Hi] Hi! instead of Ho! Ho! In 1923, six years before the 
existence of this race was known, Robert Yerkes acquired an 
animal which had been captured in pygmy'-chimpanzee territory 
and which undoubtedly w'as a pygmy. After a little over a year, it 
died, probably early in its fourth year of life. In Yerkes’s stated 
opinion, it was a simian genius and the brightest ape he had ever 
known, with an excess of boldness and curiosity," How it would 
have developed as it grew older we can never know. There is one 
currently in the Philadelphia zoo. The taxonomic disposition of 
this animal is of special interest to antliropologists, because man 
too has pygmy races, as different from full-sized people as a 
pygmy chimpanzee is from his neighbors across tlie river. We do 
not consider our Pygmies a genus, however, nor even a .species. 

• H. J. Coolidfje, Jr.t Ton ponitevs, Plsmy Chimpwizee from South of the 
Congo AJFA, Val. 18, No, 1 (1933), pp. i-S?. 

♦E. Tills in<t ff, Heck: "Der afrQcanUi:I:e Anthropoide *B«tiobo,' etne o«ie 
McQjchc!nifF«ii|pUung:,'' SM. Vol. a ( )aS4b pp- 97-101. 

»R. A. Millei; "The MusniLtluie of Pan panUcw.'^ AifA, Vol. 91, No. o (1953), 
pp. 183-030. 

*H. M- Yerkes: Chimp InteUigenem and Its Voed Exptaiakma ( Ballimorei 
W'ilUiiins md Willdiu Co.; 1923). 
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The Gorilla (Gorilla) 

The corilla is divided into two noncontiguous geographic 
populations; the lowland gorilla of the Gaboon and Cameroons, 
and the mountain gorilla of the eastern Congo west of Lakes Ed¬ 
ward and Kivu, where it ranges in altitude from 7,500 feet to 12,- 
000 feet. The habitat of the lowland animal is ordinary tropical 
rain forest. The home territory of the mountain population is cool 
and alpine in places, with an abundance of bamboo,^ the shoots of 
which are a favorite food of the gorilta. The lowland form has tra¬ 
ditionally been given a specific name, GoriUa gorilla, and the 
mountain form another, Gorilla berengii, but despite certain 
marked differences, as in foot form, the current tendency is to 
consider them geographical races of a single species and call them 
by the former name. 

In botii races the stature of adult males ranges from about five 
feet to about six feet (152-183 cm.), although individuals of six 
feet six (198 cm.) have been found. This is the human range, ex¬ 
cluding pygmies. Probably the mean weight of adult male gorillas 
is about 400 pounds. Grossly hea\'ier weights, reaching more 
than 000 pounds in individual 700 and drcus animals, are the re¬ 
sult of obesity caused by overfeeding and tack of exercise; human 
beings can reach 900 pounds under similar circumstances. The 
adult female is much smaller, probably weighing not more than 
200 pounds. The weight ratio between the sexes, then, is about 2 
to 1, as among the orangs. 

Sexual dimorphism is exaggerated in the head and face. The 
skull of the male gorilla has enormous teeth, particularly canines, 
and huge brow ridges, sagittal crest, and nuchal crest, although 
these flying buttresses vary greatly among individuals in size and 
form. The considerable size of the brain case is thus overshad¬ 
owed by the overdevelopment of the masticatory apparatus and 
its dependent braces. The female skull, however, can hardly be 
distinguished from that of a male chimpanzee. Gorillas almost 
never have ischial callosities. Tlieir skin is usually black, their ears 
small, and the soft parts of the external nose stand out from the 
facial plane. 
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Most of the differences between the two races of gorillas are 
trivial compared to those which separate human subspecies, and 
concern relative trunk and limb lengths and skull form. How'ever, 
the difference in foot form does suggest that they may be hvo 
species. Although tlie foot of tire lowland gorilla is broad and 
short by simian standards, its great toe is pointed at an angle from 
the axis of the foot, whereas in the mountain gorilla the great toe, 
although stilt short, is in line with the foot, like that of a man. 

Like the chimpanzee the gorilla sleeps and sometimes feeds in 
trees, but he moves from one tree to another by climbing down 
and walking from trunk to trunk on the ground; and in the bam¬ 
boo forest he habitually feeds on the ground. Like the other great 
apes he w'alks on all fours, on the outer edges of his feet and on 
the knuckles of his bands. He can stand erect when be wishes, 
but when moving fast, like the others he runs on all fours. 

The gorilla j$ less comnumicative than tire chimpanzee and al¬ 
most alw’ays silent; he is less aggressive in the wild, but sometimes 
more so in captiTtity,' What noise he makes he produces mostly by 
drumming on his chest with his fists, Which of the two apes is the 
more intelligent is a matter of controversv. Gorillas are tire most 
difficult apes to rear in capti^it}', and the least communicative. 
The chimpanzee vv'ears his intellectual heart on his sleeve, so to 
speak; the gorilla's is deeply concealed. 


The Hominidae (Homo) 

Rephesented, like each of the three Pongidae, by a single 
lix'ing genus and species, the family of Hominidae differs from its 
fellow giant catarrhincs in a number of easily enumerated fea¬ 
tures. Man's brain is about three times as large as those of tire 
great apes, although at birth it is smaller than the orang's. The 
human brain is alio more specialized than those of tfie others. 
Man’s teeth arc generally smaller. His canines in particular are 
smaller. Tliey are no longer than the incisors and premolars that 

'J. T. Emlcn, Jr.: ''Cum>nt Rdd Studies of Corllliu,” CA, Vol, 1, ]Va. 4 
(f9®o). p. .Taa. 

Emien: "In the Kdhk ef the Mountain CurJLa,” AK, Vol. ^3, No. a (jgSo), 
pp. 9S-108. 
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flsiiik them, so that they do not overlap. Consequently there is no 
diastema, or gap in the gum line, between the canines and the 
lateral incisors on the upper jaw nor one bet^^'een the canines and 
the first premolars on tire lower. 

Whereas .lU the apes are .specialized for braebiating, man is spe¬ 
cialized for walking erect, with consequent differences in the 
spinal cohimn, pelvis, upper and lower limbs, hands, skull, jaw, 
and vocal apparatus. As lie neither sleeps in trees nor has yet be¬ 
come anatomically adapted to a life in chairs, man has either lost 
or failed to develop ischial callosities. Most men are less hairy than 
most apes, and in some races man is virtually hairless, except on 
the head, where he sports a mane, and in the axillae and ptibis. In 
some races the male also has a beard. His skin color covers the pri¬ 
mate range, even to the blue of the drill's nose, which is matched 
by the so-called Mongolian spot on the skin over the sacrum in 
some races, and the blue penis of some South American Indians, 
His hair color is less variable because it lacks greens, and his 
eye color is possibly more variable, with an emphasis on blues, 
grays, and greens as well as various browns and intermediate pat¬ 
terns. His hair form is more variable than that of all other pri¬ 
mates; only man has the woolly or spiral hair of Negroes and 
Bushmen. 

In his tolerance of extremes of climate, in the variety of terrain 
he is able to inhabit, in his general adaptability, aggressiveness, 
and ability to live in groups, man more closely resembles the mon¬ 
keys who live on the ground, particularly the macaques, than be 
does any forest-bound ape. The human populations which live 
most simply differ little, if at all, from other primate populations In 
their relationship to other species of animals and to the landscape. 
Although partly carnivorous, they kill only what they need to eat, 
and leave nature in balance as they find it. Now and then they 
bum over hunting grounds, and this action favors some plant 
species over others and provides certain browsing and grazing 
animals with more food than before, but self-ignited forest fires 
have the same results, Still, it is possible that in various non- 
tropical regions, particularly in the Palearctic and Nearctic, hu¬ 
man hunters may have caused, or at least hastened, the extinc¬ 
tion of several species of mammals, mostly oversized ones such as 

c 
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die mammoth m Europe and Asia^ and the mastodon, giant sloth, 
and even the horse, in North America. Ecological disturbances 
caused by man may have been more substantial at the hunting 
level in cold climates than in warm ones, particularly the wet 
forests. 

Nevertheless—^setting aside these extinctions for the moment— 
it was only about 8,000 years ago that man began to enlarge his 
ecological niche by doing what certain invertebrates, the ants and 
termites, had been doing for millions of years—^building elaborate 
houses, domesticating other species and raising vegetables, stor¬ 
ing food in great quantities, and grouping themselves in elabo¬ 
rate hierarchies. As all human populations do not share modem 
civilization, some peoples, fast disappearing, are still in the same 
ecological balance as lower primates, whereas others, rapidly in- 
ceasing, have already hit the moon and are orbiting men around 
the earth. 


MAN’S PLACE AMONG 
THE PRIMATES 


The Bearing of PHtnate Studies on BacUil Origins 

-I—J V E B SINCE D A It w I N , there has been s diversity of 
opinion about the position of our species among the primates, 
Darwin himself considered us closest to the great apes, and Hux¬ 
ley agreed with him. Mivart, however, argued that the Old World 
monkeys are our closest kin. Later on, Wood-Jones bypassed all 
apes and monkeys impartially and maintained that man had de¬ 
rived from tarsiers. Today Gregory, Schulte, and Washburn favor 
the apes, and Straus supports certain aspects of Mivart’s earlier 
position. 

Lacking special training or experience in primatology, I am in 
no position to argue on one side or the other. In fact, a question 
arises as to why, in a book on the origin of human races, this sub^ 
ject has to be discussed at all. The answer is simply that we need 
ail tfie evidence we can get to solve the problem of our descent, 
which is inadequately documented paleontologically. If we know 
to which otlier living primates we are most closely related in 
anatomy, physiology, and behavior, we shall be in a better posi¬ 
tion to interpret the evidence of fossil bones than if the bones were 
all we liad. This vvill help us determine tlie time at wltich our an¬ 
cestors and theirs parted company, Sucf» information will, in turn, 
give us some idea as to the time when the geographical races of 
man could have begun to differentiate. Finally, comparisons with 
other primates may help tis decide which specializations of living 
human races are old and which are new-. 
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To Brachlate or Not to Brachiate 

The most conspicuous difFcrence fx'twecn man and tlie other 
primates is otir erect posture, with hipedal locomotion and free 
hands. Akhotigh not the only criterion of genetic relationship, it 
has become the most controversial. Most orders of mammals have 
one principal method of locomotion each, l>e it swimming, flying, 
running about on the ground, or climbing trees. But the single or¬ 
der of primates has a wide range, including climbing, hopping, 
tail-swinging, walking on all fours (quadrapedal), brachiating, 
and walking on two feel (bipedal). In an early primate stage, 
man’s ancestors must once have been arboreal and quadrupedal. 
Wlietlier or not they Lraelnatcd for a while l>efore becoming bipe¬ 
dal is the moot question. Anatomists have iirgued it hack and 
forth, I>one by bone and muscle by miisclc, largely motivated bv a 
desire to find out, in terms of this single feature, if man is or is not 
descended from some kind of ape. 

This concept is based on a false premise—that if man’s ances¬ 
tors once bracluated, he must be descended from early, brachiat¬ 
ing apes, and conversely, that if man’s ancestors did not braebi- 
iite, lie is not descended from early apes. It is false liecause 
braebiation can be acquired in different primate lines independ¬ 
ently. Spider monkeys, langurs, and apes, tx^tonging to three dif¬ 
ferent superfamilies, have all adopted this specialised means of 
locomotion. If man $ ancestors did indeed brachiate at one time, 
they may liave done so independently of tlie ancestors of the apes. 
This we shall explore in the following chapter when we examine 
the fossil record. 

To my mind the essence of the argument, at this point, is not to 
trace the descent of man nor the history of his locomotion, but to 
explain the freeing of the human shoulder girdle, arms, and hands 
from whatever kind of locomotion man’s remote ancestors prac¬ 
ticed. The human tipjxfr extremity is uiii(}uc among bipedal ver¬ 
tebrates in that it is neither involved in locomotion, except for 
guiding animals and steering vehicles, nor degenerate. Ostriches, 
emus, rheas, and other flightless birds have tiny degenerate wings 
covered with pin feathers or dovim. Kangaroos, jerboas, kangaroo 
rats, and most other nonarboreal, bipedal, jumping mammals have 
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tiny, mostly useless, arms and liands. So did the bipedal dmosauis. 
Man's arms are at least as long, in ratio to body length, as those of 
quadmpedal monkeys, and man’s hands at least as large and as 
mobile as theirs. Why? 

Two theoretically reasonable explanations come to mind, each 
involving a direct shift from one function of the forelimbs to an¬ 
other without time off between for degeneration. 

(1) Descent from BrachiatorSt Our remote arboreal ancestors 
began to brachiate and specialized to a certain extent, say, as far 
as the woolly monkey has done. This gave them a powerful upper 
extremity. Their hands did not become specialized for hanging, 
like those of the great apes, because our ancestors w'ere then small 
animals too light to need this adaptation. U'heo a brachiating ani¬ 
mal is moving through tlie trees, and also when it is seated, the 
axis of its trunk is vertical to the ground. Such an animal, when it 
comes to live on the ground, can retain this vertical position only 
by walking erect. As the weight of the entire body falls on the 
pelvis and legs, instead of on tire arms and shoulder girdle, the 
pelvis and legs had to become adapted for bipedal w'alkiug, par¬ 
ticularly as the body grew heavier, whereas the arms and hands 
w^ere ready-made for the use of tools and wea|X>ns, carrying in¬ 
fants, and other manlike and womanlike activities. 

{2) Descent /rom Qtmdntpeds. Let us suppose that mstead of 
brachiating our remote ancestors left the trees while they were 
still quadrupeds, like the prosimians and most of the monkeys. 
When they got to the ground they walked about on alt fours, like 
the macaques and baboons. Before they could acquire long snouts 
like baboons or bright buttocks like drills, they began, for some 
reason or other, to stand up and walk like men. As there are inter¬ 
mediate stages of standing and walking erect, our ancestors could 
have done thLs gradually, just as other primates are becoming 
adapted to brachiatfon gradually, and just as the ancestors of bats 
must have glided like flying squirrels before they learned to By, 

The Bearing of Hominid Teeth on the Erect Posture 

Whether they had been brachiating or not, what caused 
our ancestors to find tlie erect posture advantageous? The answer 
may be related to the peculiar form of their teeth. 
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All primates iise their hands for picking food off the stem, off 
the ground, out of the nest, or wherever, and for peeling, break¬ 
ing. or otherwise processing it, and for putting it in their mouths. 
Unlike many other animals, they neither graze nor browse. Flight¬ 
less birds peck their food with their beaks, and kangaroos bite off 
theirs with their teeth. Most of the primates, however, have long 
canines, with which they do a bit of food processing. Holding a 
tough-skinned fruit in one hand, the monkey or ape will rip off its 
husk with his canine teeth. With these same canines they fight, if 
they cannot win by scowling and bluffing. It is in order to succeed 
at fighting, not to process fruit, that males have longer canines 
than females. 

Like some of the smaller monkeys, the hominids have short 
canines set in line with their other teeth. Because of this handicap 
they have to use both hands at once to peel a tough fruit. As this 
leaves no hands at all for support in the trees, it brings the animal 
down to the ground. Because of it they are also obliged to use 
their hands in fighting—and it is difficult to fight with your hands 
when on all fours. The dental eccentricity of hominids thus fa^’ors 
both life on the ground and life standing up. Our peculiar teeth 
may not explain all the whys and wherefores of the erect posture 
and powerful forelimbs of man, but they can easily have influ¬ 
enced this combination. 

A Few Deta^s of the Posture Story 

TfiE ANATOMICAL evidence for and against the belief that 
our ancestors once swung hand over hand in the trees is long and 
involved and serves the purposes of this book only in documenting 
the fact that some races seem more arboreally constituted than 
others. This will be a very short summary of the primate evidence, 
and man will iiere be treated temporarily as a homogenous spe¬ 
cies. 

Like most other four-footed animals, the nonbrachiating, sub¬ 
human primates hold their vertebral columns horizontally, sling¬ 
ing their internal organs downward from them by the force of 
gravity. Owing to the usual mechanical predominance of the hind 
over the forequarters, the vertebral column has a particularly long 
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lumbar and a particularly short thoracic or rib-bearing segment. 
One vertebra, knovra as the anticlinal^ which is generally the 
tenth thoracic, acts as the center of a spring. It is the continental 
divide, so to speak, between the muscles of the hind and fore* 
quarters; and the dorsal spines of the vertebrae in front of it point 
backward and those behind it point forward. Tliis arrangement is 
ideal for jumping, with the bulk of the thrust coming from the 
rear, as is the case with most other four-footed mammals. 

All four limbs are usually flexed; in many species they cannot 



Fic. 5 Thz limrcNc Skewettw. A cllinbliig, fumpEng, quadnipctlal primite: t}i« 
maniKiiset /tupoh. Npte the doisitl of th« veftcbrac. The pinth thonelc 

verlclira ocU as fuJcrum, and iU Spine pOint$ upward. Those in front point 
hackwiid, those behind point lorword. (DrAorlng after CregMy, 1951.) 

be held out perfectly straight at the elbow and knee. But seen 
from the front and rear each extremity seems to form a straight 
column, as it does in dogis, cows, and most other quadrupeds, and 
the two hands and two feet are a considerable distance apart 
when in motion. The rib cage is oval in horizontal section, with 
the long axis running from back to front; the thoracic vertebrae 
are set at or above the upper rib level; the sternum is narrow; and 
the scapulae arc placed alongside the rib cage. The legs are longer 
and stronger than the arms, and the thumbs are well develop^. 
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Fingerprint ridges of the kind made famous by the F.Bd, com¬ 
pletely cover the skin of the palms and soles in the Old W^orld 
monkeys, whereas in the New World monkeys and prositnians they 
cover only parts of the surfaces. New World monkeys that hang 
h)' the tail have similar ridge patterns on the business surface of 
that organ as w'elJ, In the Old World monkeys the ridge patterns 
of the palms and soles arc simple. Although their hands have con- 
sideralde mobility, as do the hands of all primates, in the wrist the 
carpal bones articulate w'ith both radius and ulna, and this pre¬ 
vents tliein from rocking the hand from side to side as hitchhikers 
do when thumbing rides. When traveling on all fours, the Old 
W^rld monkeys place their palms down, with fingers extended, on 
the ground. 

As all monkeys, and even some of the prosimians, sit up when 
resting or sleeping, the erect posture is Lahitual when they are 
not in motion. Consefjnently the neck is moderately long and 
flexible and the skull is hafted to the cervical vertebrae in a com¬ 
promise position, so that the animal can look ahead when the 
trunk is cither horizontal or vertical. 

In the bodies of the brachiating apes an entirely different type 
of adaptation is fotind. Compared to the quadrupedal monkevs, 
their vertebral column is longer in the rib section and shorter in 
the lumbar region. It no longer serves as a spring for jumping, 
but simply as a vertical rod for holding the body's weight. It is 
somewhat like a pendulum. As most of the locomotion is per¬ 
formed by the arms, the anticlinal position has moved down about 
three places, and now is in the first lumbar. The muscles of the 
shoulder girdle have also advanced downward, and (hose of the 
lower extremities have retreated in the same direction. Some of 
the shoulder muscles now reach down to the rim of the pelvis. 

In the monkeys, as in many more primitive vertebrates, the 
muscles tend to Ire attached directly to the long hones, w'hich 
are ridged, lumped, and pitted to receive them. But in the brachia- 
tors the same muscles join the bones indirectly through the inter¬ 
mediacy of tendonous sheaths, called aponeuroses, which leave 
the surfaces of the bones tuljelike and smooth. This arrangement 
greatl)' increases the mobility of the limbs. Also, the limb muscles 
have relatively short, fleshy "bellies;' as the main bodies of the 
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muscle bundles are called, and relatively long, tough tendons. 
Tills combination is best suited to vi-ithstand the shock of the 
whole weight of the falling body as it is caught up short by the 
muscles of a single arm in brachiating. Tlie shock is further 
cushioned in heavy adult apes by the laryngeal air sac. 

In section the brachiator's rib cage is shaped like a heart with¬ 
out a point at the rear, and flat in front; the ribs arch behind the 
vertebrae, and the whole enclosure is relatively broad and flat, as 
is the sternum. The scapulae (shoulder blades) are set behind the 
rib cage, not beside it. The arms are long and mobile at shoulder 
and elbow, and the arm can be straightened out completely at the 
elbow or even bent back, as in the gorilla. 

In our own bodies llie legs do not form straight columns, dog- 



coniu 

MAmMaI. 


Fig. B TuAPisvEBSE Rjp<iajce Sectjon-^ of Jumpeiu, 
BnAciiiA-Toiij^ A..vn Man. (Drdiwin^ i oada aflsr ElamlE- 
1956; drawing 3 oftcr iggo.) 

and monkey-wise, when seen from the front or from behind. Our 
thighs converge from hip to knee, and our lower legs run parallel 
to each otJier from knee to ankle. The angle bctw'een the axes of 
the upper and lower teg portions is called the carrying angle. 
It keeps our brinks from swaying from side to side as we walk. It 
is an adaptation to Ihe erect posture. 

According to the same principle, the apes need a cany in g angle 
at Ihe elbow. Their upper arms converge from the shoulder and 
their lower arms run parallel to the wrist. When an ape is hrachiat- 
ing, each hand in turn passes directly over his head, luid his body 
is thus kepi from swinging back and forth sidewise. 

Although they do not W’alk bipcdally, the apes also have carry¬ 
ing angles in their legs. This allows them to bring their feet to- 
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gether m parallel fashion when graspii^g a straight object, such 
as the limb of a tree. Although we do not brachiatep we have 
angles in our arms. This allows our arms to clear our 
hips^ which is particularly useful to women, and it enables us 
to grasp a straight object with both hands, just as apes do with 
their feet. 



Fic. 7 The Cariitinii Angle in Apes anti Min. The cmrym^ Encle £1 the 
angjle farmed al elbow uid Itnc^ in bmch£atofs And man. In an Enimal * h.it mov^ 
jUcIf with One pair of Ijmbi at a tiine—anna or )cg)$—thb angle is needed to Wp the 
body npright. It Is not Found £n four-footed animali whieb walk or run with at 
least nti« Ihnb of each side on the ^ound at aU Umes^ Of when the body Is 
entirely in the airp as in leaping or hopping. 


The brachialorV arms are longer than his legs, and His forearm 
is especially long. His wrist bones articulate with the radius only, 
and his hand can be rocked sidewise, which is very useful in 
brachiating. In the three large apes the hngers cannot be straight* 
ened out when the wrist is bent forward; this is due to short, 
strong tendons in the fingers that make the hands into hooks and 
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permit the animal tq hang by the hands for long periods without 
muscle strain. 

As a price of brachlation the thumbs of the apes have become 
short and imperfectly opposable. The great toe, in compcnsatioo, 
is partially opposable except in the mountain gorilla, whose feet 
are to a certain extent adapted to walking on the ground. In all 
the apes the ridge patterns of the palms and soles are relatively 
complicated. When walking on the ground, the three large apes 
walk on the backs of their Bngers; the gibbons do not ordinarily 
touch their hands to tiie ground. 

The ape skull is hafted more or less as in the Old World mon¬ 
keys, but owing to the exaggerated weight of the teeth and jaws 
the neck muscles creep higher on the neck than in most monkeys. 
The neck itself is short and not very mobile. 

The lumbar region of the vertebral column is longer and heavier 
in man, the bipedal primate, than in the apes. Unlike the compar¬ 
able structures of either apes or monkeys, his vertebral column 
has an S curve when seen from the side, and the center of gravity 
of his body passes through this bony column vertically. His pelvis 
is relatively short and broad, and his ilium {hip blade) is particu¬ 
larly short. As among the apes, the muscles of his shoulder girdle 
reach far down the trunk—in some cases to the pelvis—and the 
muscle attachments tend to be made directly on the bone, as 
among monkeys. 

In the ischium, the most distal and dorsal ( hindmost and rear¬ 
most ) of the three bones that fuse to form the os coxae, or pelvic 
bone, man differs from both monkeys and apes. Because when 
man walks he jolts his visceral organs downward with each step, 
his lower pelvic bones must converge inward as far as possible to 
support them, while still allowing space, in the female, for the 
birth canal. Between the bones stretches a firm web of ligaments 
and muscles. If tins network fails, the result is a heniia. In the Old 
World monkeys the pelvic opening points backward, and in the 
apes the shoulder girdle takes the strain of locomotion and cush¬ 
ions the blows to the viscera,' 

These differences in locomotor habit have left the Old World 

O, EUbnunj “The Ewilutian of the Pdvte Floor of rnnwles," iUiAn, 
V0I. Si, No- 2 (1^33), pp. 
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monkeys and apes wth an ischium that is long and flares out¬ 
ward, whereas in man the ischium is short and Wnt inward. The 
monkeys and gibbons sit on callosites covering the ends of these 
bones; in the great apes the lower part of the ischium serves as an 
anchor for the gfuieus rna^finus muscle, which does not cover it 
but extends to the side.’ In man the gluteus moxirnus covers the 
ischium, helping to liold the trunk erect and forming a buttock, 
which is unirjue among primates. 

Monkeys do not ordinarily move almut bipcdally. ^Vhen apes 
do they run to keep from falling forward; they can stand erect 
without moving only a very short time, as when a male gorilla is 
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Fig. 8 Feet of Apes anu (Dniivings aflcf Sdiulfe. 1956.) 

drumming on his chest. Standing erect continuously and true 
walking are exclusively human attributes. 

Although man’s arms are shorter, relatively, than tliose of the 
apes, they are fully as long, compared to body length, as those of 
quadrupedal monkeys. They are also mobile. Like apes’ arms, 
they too hang at a carrying angle, and their wrist bones also 
articulate with the radius alone, allowing the hand to be rocked, 
flowever, the thumb is as long as or longer than the monkey's 
thumb. Also, the hand can be extended completely, and the thumb 
can be opposed to all four Angers. A baby crawling or walking on 
all fours sets the palm of the hand down flat, with fingers ex¬ 
tended, just as a monkey does. The palm- and sole-ridge prints 

* H, C. nav«: The Arteiom^ of ihe GoriUa f New Yorit: CdumbU Univeistty 
ft*®*; p. S7 and figure. 
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are simple, like a monkey’s rather than an ape's. The legs are 
uniquely long. Man has relatively immobile knee and ankle joints, 
with large, flat-faceted tarsal bones, and a long great toe. in line 
(when not deformed by shoes) wrilh the other four. 

The head of the bipedal primate is hafted more anteriorly than 
in any other primate. His neck is longer than that of apes, and the 
animal can look ahead without peering over the tops of his glasses, 
so to speak, only when he is standirig or sitting in an erect posi¬ 
tion. Prol>abIy because his assumption of the erect posture has 
moved the female genital organ considerably forward, only he 
and the pygmy chimpanzee among primates copulate ventrally, 
like the porcupine, who docs it for a different and even better 
reason.^ 

In cvaluab'ng these perplexing and somewhat contradictory 
comparisons w'e must rcmemlwr that four closelv related families 
of animals have become adapted to four principal means of loco¬ 
motion: quadrupedal in trees, quadrupedal on the ground, bra- 
chiating, and erect bipedal. This is a w-ide range for so small a 
group. In order to achieve this degree of differentiation, tlie 
genetic capacities of these families must have been exploited to 
the utmast by differential grow'th rates. Neoteny, pedomoqjhism, 
and gerontomoqrhism reach their peak in man and in his close 
primate kin. 

Large bracliiating and bipedal primates have several functional 
requirements in common, one of rvhich is the abserjce of an exter¬ 
na! tail. To Imtli, this appendage would be useless, if not an aclua! 
hindrance. A large ape is too hcary ta hang from one, and a man 
needs what is left of his to help close his pelvic opening. Its al>- 
sence in the gibbons suggests that the monkeys wliich live on the 
ground have short tails, son>e mere stulw, because they need no 
balancing appendage. Its absence among all a[)cs, great and 
small, suggests that their eommon ancestors spent a prcbrachiat- 
ing period on tire ground, rather than going direct]) from one 
kind of arixjreal locomotion to the other, as can be postuliittxl in 
the ca.se of the New World monkeys. 

Another similarity between a]>es and men is the shape of tlie 

- Orhffr mciinmnls wid lo do ihh nn? the liamistnr and the two-toed ilath. 
BourliOre: T/it' yatiunai ilatary of p. 159. 
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chest. For swinging apes and walking men, a broad, flat tib cage 
keeps the center of gravity below or above, as the case may 1 m, 
the focal point of locomotion in the anteroposterior plane, and its 
greater width is compensated for by-the carrying angle of the 
propelling limbs. Four-legged animals do not have these gravity 
problems because, unless cantering, galloping, single-footing, or 
jumping, they have one foot of each side and pair on the ground 
at all times. Also, in apes and men alike, a broad chest extends 
the ammals reach and gets in the way least when the arms are 
busy in brachiation or work. Both apes and men need, and have, 
dorsally situated scapulas. As to the carrying angle, this is useful 
in all four limbs to both apes and men, but in opposite ways. 

This brief survey does not conclusively indicate whether or not 
our ancestors braehiated. Even if it did, it would not settle the 
question of how close we are in descent to either the Old World 
monkeys or the apes. Other anatomical comparisons favor the 
apes. All the Old World monkeys have ischial callosites, The gib¬ 
bons have small ones, and these are also found in roughly a 
tliird of the chimpanzees. The orang, the gorilla, and men lack 
them. The Old World monkeys have two-disc placentas. Men 
and the apes have single-disc ones. In these features the apes 
seem to be man's closest primate relatives. 


The Evidence of Teeth 


hfucH CAN BE learned from the standby of the paleontolo- 
gisis, teeth. Human beings have the same dental formula as 

both the Old World monkeys and the ape.s, —^^which sets 

a; 


them all apart from the prosimians and platyrrhincs. Man also 
differs from the Cercopithecines on three counts and from the 
apes in two of these. Both Old World monkeys and apes have a 
long upper canine, separated from the first upper preinolar by a 
gap. In both, the first lower prcmolar has a shearing edge. The 
Old World monkeys alone have bilophodont molars. As man has 
none nf these three dental distinctions, on this score the two 
groups of Old World primates are closer to each other than either 
is to man. 

The essential feature of homJnid dentition is that it enables the 
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horn mid to grind the lower against the upper teeth, from side to 
side and fronn front to back, instead of jnst compressing the jaws 
togetlier ape-wise* up and down. Our method is highly advantage¬ 
ous for an omnivore with carnivorous tendencies as it gives an 
animal a high masticating efficiency per unit of tooth surface area 
in reducing coarse food* such as skin, lean raw meat, and tendons, 
as welt as tough roots, into digestible fodder. Thus the reduction 
of the canines, which seemed at one point a rather infantile and 
disadvantageous mutation or retention, actualty gave the homi* 



Fic. 9 OccuLusioH OF € AN IKES IN Apes anb In ihe opes (A) the 

upMf C4nme overlaps the lower Brst premolai and Iwcr canine, snd fn biting 
uid chewing it touches theise teeth, pAilitiJady the lower irsi pnffnolar, agAinsI 
whkh it grinds a sbeEUing edge. Iti the hom^nkls (Au.^niTopithcctLi And mAn) (B)* 
the unworn canine overlaps the some two lower teeth at nrif, but altcT they have 
brtjii worn down to a certain eatent by a mtaiy motion, the points of all three are 
wc¥m off and all of them have acquired imoolh oeclusal snrfaces (C). As modem, 
civilized man does not chew enough tn arrive at stage C his teeth may remain at 
stage B unUl death. 

nids a distinct advantage over other primates who live on the 
ground and seek the same kind of food, because it permits the 
teeth to concentrate ott one task only, mastication, instead of 
three, Eghting, mastication, and peebng coarse-skinned fruit. The 
change that made this transformation possible was the release of 
the hands from the duty of locomotion for the work of figliting off 
rivals, killing game, peeling and even cutting tip food. The teeth 
of primitive men and of adult fossil hominids are worn Sat 
from chewing, whereas those of apes retain their original cusp pat¬ 
terns for life,* Although our teeth are apelike rather tlian monkey- 

^ Anydcit i:lvili 2 (d mough to md this bool will piobAbly End that he caiiiiot 
grind his tecib togrther from fide to side becauje liis upper incisdrf and canmes 
overlap hif lower ones. Tbli is not the fAult of hl^ genes, but the fault of hli 
pwnts, who fed him on soft food He did not have the oppodtinity in develop 
hb bamintd bite. 
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like, they are really sat generis and distiiicti\'», like the erect 
posture—a homitiid hallniark—and we have probably had them 
fora long time. 

In another respect, however, oitr teeth do resemble those of the 
apes and Old World monkeys, and incidentally those of the 
Madagascar lemurs. Seen microscopically, the enamel prisms have 
straight edges and are separated only by a little insterstitial ma¬ 
terial In the platyrrhines, lorises, and tarsiers, the enamel prisms 
have wavy edges and are separated by larger amounts of inter¬ 
stitial material. Both forms are found in fossil prosimians. What¬ 
ever this evidence means paleontologically, it clearly separates 
the higher suborders of the New and the Old World,* 


The Evidence of Embryology 

5 o F A R we have been considering the evidence of relationships 
within the primates in terms of gross anatomy, which means the 
anatomy of adult individuals. Not every individual, however, is an 
adult. The comparative anatomy of individuals aged six years, for 
example, is also of value, and we can learn a great deal from a 
comparative study of individuals who have not yet emerged from 
the womb. 

These last w'ere of particular interest to the German zoologist 
Ernst Haeckel, a contemporary of Darwin, although younger. 
Deeply moved by Darwin's work, he propounded, in 1866, the 
biogenetic taw, also known as the law of recapituhition, the theme 
of which is that ontogeny recajtitulates phytogeny. This means 
simply that each one of us, from fertilization to birth, passes 
successively through the forms of all his ancestors, being in turn 
amoeba, worm, fry. tadpole, and so on. This recapitulation is said 
to take place partly in the embrj'o and partly in the larva, the lat¬ 
ter being a grub in the insect world and a tadpole in the am¬ 
phibian. Among mammals the larva is called a fetus. The embrj-o 
becomes a fetus at the stage at which one species can be told 
from another. In man this occurs at about the beginning of the 
ninth week. 

*C, T. Hegan: 'Tlw Classiflcatioq of the PrimatM,” JVofwre, Vol. i«s. No, 3143 
(1930). pp. 
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Like many otlier laws and rules of the nineteenth century, 
Haeckel's lias been variously supported and attacked. In its 
literal sense it has been generally repudiated, but the fact remains 
that it is true in essence, for organisms do repeat ancestral forms, 
within certain limitations. 

Each organism goes through a series of tiie corresponding em¬ 
bryonic forms of its ancestors, not of the adult forms. For reasons 
of economy, some stages may be skipped entirely, as in certain 
limbless amphibians which, although descended from four-legged 
ancestors, have no trace of limbs at any embryonic stage. This 
particular omission can be esplainetl by neoteny, already dis¬ 
cussed in Chapter i. In addition, certain stnictures needed for 
survival during larval or fetal life, but of no use later, appear at 
that time only, without reference to general recapitulation. An 
example is the twig-mimicking larval form of certain caterpillars 
destined to grow into moths. 

The sequence of developmental stages of each structure foliow's 
the evolutionary order, with or without omissions, hut different 
structures do not necessarily keep to a single timetable. The fact 
that feature X reaches a more or less adult functional form at 
the end of fetal life whereas feature Y is still quite retarded, rela¬ 
tively speaking, at time of birth does not mean that X evoh'ed 
earlier in the ancestral phylogeny than Y did. A fetus has imme¬ 
diate postnatal survival requirements of its own and only so much 
uterine space to develop in, and therefore prepare.s itself primarily 
for urgent needs that arise at birth. Some of the structures with 
lower priorities are left to complete their grow^th afterw-ard, just 
as soldiers about to go into battle clean and load their weapons 
^rst, rather than shaving, or polishing their Iwots. 

A fawm and a colt are bom with long legs on which they can 
run closely beliind their mothers' tails a few minute,s after birth if 
the mother is disturbed, A newfxim giblxm, wliieh does not yet 
need to brachiate but needs immediately to cling tightly to its 
mother’s fur and to slay there until after it has been wcanerl, is 
bom with strong fingers and short forearms, which grow long 
thereafter. By the same token, a human baby, who does not need 
a big brain in the cradle but W'Ould have a liard time passing an 
oversized head through its mother’s pelvic opening, is born with a 
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hoad even smaller than that of an Ofang. Like a gibbon's forearm, 
the baby’s brain grows prodigiously after birth and is ready for 
action when needed. 

Schultz once compared twenty-one features in three series of 
fetuses of Old World monkeys, apes, and men. He considered 
only diameters, which he painstakingly measured, and propor¬ 
tions, which he calculated, at the beginning of fetal life, at wbal 
corresponds to the sixth prenatal month in man, and at full term. 
He found an extraordinaiy similarity between the three groups, 
and some differences.* 

The catarrbine primates, including Old World monkeys, apes, 
and men, are gradually transformed in the feta! stage from a com¬ 
pactly packaged embryo to a more regionaUy differentiated or¬ 
ganism. However, the forearm length of monkeys and apes is 
prenatally more nearly adult than in man because monkeys and 

•A. Sdiultz; "Fetd Growtli of Man and Other Primates," ORB. VoL i. No. 4 

i 1526), pp. 465-531, 

Twelve features of sU three develop more or less the jam* way and at the same 
ritea^ follows. Chest drcuirtfcrcDce decreases relative to trunk height. Hip 
breadth letative to tnuik height inenease-s. Hip breadth relative tu ahoulder breadth 
Increaiea. The posidoo of the umbilicus moves higher on the trunk. Upper-limb 
length relative to tmnk height inereo^ until the sixth month and then decrea^. 
Lottcr-Ieg length relative Id thigh length increases. Hand breadth relative to 
hand length and foot breadth relative to foot length both decrease. Thumb length 
relative to hand length decreases. Average diameter of head relative fu trunk 
height decreares. Nose breadth relativ'e to face breadth decreases. Entcrocular 
breadth ( dutance betweea th* iiuier eye comen) relative to face breadth dcs- 
creates. 

The development of four of the featured takes the same direction in all three 
samplei, but the monkey and ape fetu^e^ change faster than man^s dOn These 
changes are as follows. Forearm length relative to upper-arm length increases. 
Total face height relative to head height increases. Upper-face height relative to 
face breadth increases. Nose breadth relative to nose height decreases, 

fn two features the direction is the same in all three samples, hut man changes 
the fajrter. as follows. The upper-limb length relative to lower-limb length de- 
crewes. The lower-limb length relative to trunk height iocrmiei undl the sixth 
month aod then decreases. 

In two features the mookeys and apes form a bloc, differing from man in the 
direction nf change at least in part of the felaJ cycle. Whereas in man the nipples 
migrate lower down on his chest uolii the sixth month and then move up again, 
the nipples of monkeys and apes move higher constantly. Man's head grows 
oajTower In proportion to its length, but the heads of monkeys aod apes retain 
■ constant propeutiDn or grow broader. 

In only one Feature does man split the simian Hoc. En the apes and in man, 
the chest grows broader compared to its depth. En the monkeys it does the op¬ 
posite- 
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apes need their forearms for locomotion. Also their face length 
is more nearly adult prenatally because they need to chew earlier 
than man does. On the cither hand, man exceeds both monkeys 
and apes in the early growth of the lower limbs, which must be 
long for walk-lng erect. The chests of both apes and men, unlike 
those of the monkeys, undergo a prenatal broadening and flatten¬ 
ing which anticipates both brachiation and bipedal walking, 
neither of which need be derived from the other, on this evidence. 
In other words, the measurement of fetuses fails to tell us whether 
or not man's ancestors brachiated. Were we, indeed, to judge 
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that Ihe DrornguloR Is hom with tht lArgE$t head. { Drawing 
ahex Schuttz, igaB.) 

from this evidence alone, we could not even be sure that apes do. 
Some of Schultz’s morphological observations are more helpful. 
Hie human thumb, wliich starts out in line with the fingers, be¬ 
gins very early in fetal life to rotate until it comes to rest at a go° 
angle to the axis of the fingers. At the same time its place of 
origin, in the same knuckle line as the other digits, moves wTist- 
w'ard. In the Old World monkeys and apes the process of rotation 
and migration begins later and the rotation is less complete. The 
human thumb remains long, whereas the thumb of the monkey 
and the ape does not grow as long, particularly in the apes. 
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In the foot of monkeys and apes a comparable rotation and 
migration occurs, but it does not in the human fetus. In the other 
primates the longest toe is usiialiy the third, whereas in man the 
first or second eventually becomes the longest. In 4 to s per cent 
of human fetuses at the beginning of the third month, however, 
the third toe is still the longest. In both the hand and the foot, 
therefore, differences in the rate of growth of the digits and in the 
timing of the rotation of thumb and big toe separate the human 
fetus from those of tlie other two categories of Old World pri¬ 
mates. To say that one is more fetaUKed than the other is an over¬ 
simplification. Rather, man's great precultural specialization, a 
combination of bipedal locomotion and manual dexteritv, makes 
its mark early in the fetal timetable, overshadowing the anatomi¬ 
cal preparations for the less radical but ec|ually spectacular feat 
of his pongid cousins, brachiation. This may even imply that we 
walked erect before the apes took to the trees. 

Further evidence comes from the study of fetal body hair. It 
has often been observed that when at; animal moves into a new 
medium, such as air or water, or acquires a new means of loco¬ 
motion that Vr'ill take it into new environments—and bipedal 
walking is such a means—-its coat changes. Thus whales, which 
are known to be related to the even-toed land mammals such as 
sheep and cattle/ are hairless. Birds lost their scales when they 
took to the air and developed feathers instead; flightless birds in 
several parts of the world independently retained feta! down. 

The arboreal primates preserve the primitive mammalian hair 
coat that some of the monkeys living on the ground have partly 
lost; and man, with his new means of locomotion that takes him 
even farther afield than macaques, has a coat as fetal as those of 
ostriches, probably because, in a wide variety of climates, par¬ 
ticularly in hot, open sun, a nearly hairless body suits our thermal 
requirements better than a hairy one does. Bulk indicates that in 
the fetal life of four selected primates the following series of coat 
reductions can be seen.^ .Monkeys are born completely covered 
with hair, as in the adult form. In the gibbon, the head and back 

’ P. A. Moody: An Introduction to EtsoJulfon (New York: Harper and Brother*; 
1 SS 3 ). PP' 103-13. 

»P. R. de Boer; Embr^ot and Arwefton (London: Oxford University Piesii 
1951}. P- S 8 ‘ 

L. BolJe: DotFtohtem det Menacbmwerdimg (Jma: Fischer Verlagi i9aB). 
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are covered with hair and the rest grows out after birth. In the 
gorilla, only the head is covered and the rest grows out later, In 
man also only the head is covered, although there may be a reten¬ 
tion of fetal downy hair (lanugo), which soon disappears. Other 
body hair appears later, particularly after puberty. Schultz has 
remarked that some men of his acquaintance are hairier than 
some gorillas, at least on the chest. This evidence suggests that 
the ancestors of the apes, including the gibbons, did a stretch on 
the ground before they began brachiating. 

To return to Schultz’s measurements of fetuses: he found that 
throughout fetal life the brain cases of monkeys and apes remain 
long and narrow, whereas those of man are mucli more globular. 
Kummer, who has studied these changes in detail, concludes that 
in the form of the brain case man is not, as Bolk said and as many 
others have repeated, a fetalized ape but a creature swi generis.* 
Regardless of bead shape, however, in the relative size of the 
lobes of the cerebral hemispheres the brain of the fetal chim¬ 
panzee resembles the adult human brain more than it does its 
own adult form.’ 

Kummer's excellent drawings bring out still another embryo- 
logical fact pertinent to our inquiry: the prominent nasal skeleton 
of man, particularly of European man, when seen in profile, is 
not a gerontomorphic feature unless excessively developed. Rather, 
it is to a certain extent a fetal feature. In the human fetus the 
nasal skeleton is prominent in profile from at least the third month 
on. In both gorilla and chimpanzee it is visible early in fetal life 
but soon vanishes. In the smaller Old World monkeys, and even 
in the baboon Papio hamedryas, it is also present fetally. 

Among the living primates this kind of nasal profile is a very 
primitive feature found in the adult form in lemurs, tarsiers, most 
of the South American monkeys, and the smaller and less spe¬ 
cialized Old World monkeys.* Man's prominent nasal skeleton, 
which serves as the roof of a resonance chamber useful in speech. 

•B. KiLinmcT: ''Untemi^buiig^n uber dk Entwkklung der £qhIdd!orm da 
Mauehen unJ dniger Anthropoidaip'^ AEBp Ma. ^ (1953), pp. 1-44^ 

Bolk: op. cit, 

^ dc Beer: ap. dtr, p. 58, after Canpla. 

> S«? particdurfy liie drawldgs of pdmale ^kulb in W, K, Giegpiiy: Ev^luiim 
Emerging (\ew York: The MacmiUiiCL Company- 1951), VqI. 1 L 
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is thus an ancient primate possession, part of the precatarrhine 
complex. In so far as man retains it for a new purpose, he is less 
catarrhine than the Old World monkeys and apes. As we shall sec 
later, some living human races are more catarrhine than others in 
this respect. We cannot, therefore, call a flattish nasal skeleton 
pedomorphic. 


Differences in Postnatal Grototh 

As OUR STUDY of fetal differences in primates has been push^ 
ing us steadily past the zero hour of parturition, let us consider 
postnatal growth, to round out the picture. Among the insects 
there is no problem. Cinderella-like, the transition from !aT>'al to 
adult life is an nhnipt one; what at last view a hairy, crawling 
grub suddenly takes wing as a beautiful butterfly, as large and 
perfect as it will ever be. Among the mammals no such dramatic 
transformation takes place. An attenuated postnatal growth 
period is in many ways an open-air prolongation of feta! life, 
lasting anywhere from a few weeks in some tiny rodents to twenty 
years in elephants and men. It lasts three years in the prosimians, 
seven in the Old World monkeys, nine in the gibbon, and eleven 
in the anthropoid apes. 

In this postnatal growth period most of the differences between 
monkeys, apes, and men which in the womb were so elusive now 
take shape and assume proper proportions. The colobus's thumb, 
barely present at birth, remains a button or shrinks from sight; 
the gibbon’s forearm grows mightily. No sooner are the great apes' 
milk teeth all in place than the huge permanent teeth follow, 
crowding them out; and the jaw early assumes its massive form. 
Mans teeth pursue a more leisurely sequence, waiting for the 
brain to reach nearly adult size before the permanent set begins 
to erupt, at the age of fi\'e or sis. 

Tn ttte monkeys and apes the sutures of the skull close not long 
after birth. This closing does not halt tlie brain's growth, but it 
signifies that the brain has itself ceased growing. In man the su¬ 
tures do not close until much later, around the age of thirty. 
When, by some genetic accident, the sutures close early in man, 
the result can be n microcephalic idiot. 
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Probably the most human characteristic of man's development 
is not £0 much his posture or his brain as the fact that from birth 
to belated maturity it takes six times as many calories of food 
per kilogram of adult weight to build a man as to nurhire any 
ordinary mammal to adulthood.' Man, then, is the most expensive 
of at] animals to rear. Hence, the need of special techniques to 
obtain extra calories must have placed an early premium, and a 
survival value, on culture, which in turn depends on superior loco¬ 
motion and brain power. The effects on language, tliie family, 
and technology are self-evident. 


Physiological Clues to Our Relatiot\ships with Other Primates 

CostPAnAtiVE ANATOMY and the study of prenatal and 
postnatal fetal growth are not the only approaches to taxonomic 
relationships betw'ccn primates. Scientists working with micro¬ 
scopes and test tubes have disclosed a set of physiological similari¬ 
ties and diJferences which are equally valuable, and usually quite 
technical. New information is becoming available so rapidly that 
onlv a specialist can keep up with it. I know, at tlic time of writing, 
of nine physiological tests that relate man to other primates, The 
first tW'O coTicern the urine, the others the blood. 

{)} Purine Metabolism. Man resembles the apes and dififers 
from the other primates.* 

* M- RiibMri Das Fjohlcfn der Lcf>^nsdauef uad teinet Bc^iehung zam Wach- 
gfum (Miifiicli nod Berlin, ^906). nflerde Bent. 

* PuHne Li a ti^'&t.tlHne com pound the parenl of other cnmpoitndi 

pf the urfcf add grtmp. All the piimHte? Ln whkh piirfne mErtabaliiEm hast been 
studied, except mao and the apt*?;, the cstklaliDO pf purine through the ut 3 £ 

add stage to that oF allontolo^ which b cxcttlcd In tlic mine^ Tn mm and the 
iipei, the prtJctii stops with the pTodiirtlon pf nric add, only about half of w^hich 
is passed in the urine, tht other haU dttulatijig Iji the blood vtienm. This tniit 
is also Found in one breed of cipg, the Dalmatian; then? It has been traced to the 
recessive .iltde pf a single gene- The dmdatlop pF uric add in the hlftod stream 
is said to have a slin^ulalini; efferf, ld(e that pf caffeip, pn the phj'FiDlngy of the 
brain. This explanation is Hattering tP humaru and apes, tml it h not supported 
by the iturlusiop of the Dalmatian^ whpie Intelligence dpes not !(uipas$ that of 
other breeds. 

W. L. Straus, Jr: ""Urine of Anthropoid Apes/' Sdenee, Vol. 12^ (1956)^ 

43 ^ 

W, C O, Hilh Ancestry {Springfield^ Illinois: Cbatles C Ibonrkas: 

l95S)p 
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(a) The Rate of Excretion of Five Amftio Acids In the Urine, 
Adult hmnaii beings differ from apes, but human infants resemble 
them in this trait. No data is available for other primates.'' 

(3) A/JO Blood Groups. Man resembles the apes, particularly 
the chimpanzee, and differs from the macaques.* * 

S, M, Curiler, I. L. FirKhviiu, .md T. Dobiihaniliy: "A Chranintogriiphie In- 
vrsligntirm of Urtnaiy Amino Acidj: in the Crffit Apes," .^IFA, Vol, 14, N'o. i 
(>056), pp. 41-58- 

Dc W- Jr.j “Gout and Mctsibollsin,"* SA, VoL No. G f 195^), 

pp 73-^1, 

® In (lie rate of ejicreEkkn of five iimin* ntids in the iirirve, n(| four ape.'«, include 
fug ifiq g^l>bon^ %how mifked ilJffcfuisccs from mnti. Mnn eJicretcf inuth mcirc 
e3%Alinine nndl hbtndine than ape.i+ but apti eneccd mun Jn gbitfimic ;icfd, Ainpailie 
acid, and bel^-silinlne. Since humiin tnlAnts resemble jiduJt apes in the rscfelory 
min o| id^dAinlc ncictf, Afpartic ncid, and crefi[fnine, it Is ertiieciviable that coni' 
pared to thq apes mjin Is gerontomorphtt? in ti™? ph^'siologkcLl 
ever, no irporfi are nv^albble to date on the escretioEi of ihwc i^ubstiinoes in other 
prfmateN, wc oinnot ii-^e tlus tc.^t for ji three-iAay cofnp\fis<jn between man, 
rtpes> nnd monkeys. But thb study does jem to line man np in oae tuxondmk 
camp and oJI lour ape? in ^notJien Among ape genernp le.%wr difference? may be 
Chirnpanzees excrete more bistndine ihiin the ntliqnc, gorillas more aspOitk: 
and glutamic acids, and heta-akknine. In ibe turgoit noTihuman primate lomple 
studied, that of tbiity^soven chlmpditzees, liHlhidiuJ voriaMon wtis seen to be oS 
great os in man, wbicb is also true of many other chimpatizev traitSr 

Cartier et al; op. cit- 

*The ABO blo^ gruii|)? ore found bi the Did World moulcL>ys and npea oi 
well as bi man, tn rrura and all ape.s cj(Liep 4 the j^illla aO thq siibstancea are 
cairied bi the blood ilscU. In the gorilla the anti-A subtitniice U eanied £n the 
blood and the antl-B in the ^-tlivury glands. Both sub^tAoccf ore carried m (ho 
urine, tu thq Old World nionke)s llw fubstanct? are present only in body luids 
flr>d other tis?eieSr but not in the blood. 

Tilt chimpanzee hfls both ^xrups O and A, and ihc A is neither At nnr Ai, as 
loimd in most human beings> but a third type called At.j (Wiener k Goidun, 
i960). This LS abo fotind in man, most frcqnrntly In Negroeflp rarely hi Cau- 
cosoidsp and ncft^er In Mongololdsr The mountain gorilla bo? only gmup A; tho low¬ 
land gorilla only group B, and the B siibitance is different hom Its hnniBii 
CDtinlnrpait. Both omngs and gibbons hai^ A, B, and AB^ An>ong the monkeys 
the rheUis mu/nfa) has only B (Biichl, 1953}, bid the macaEpe of 

Javn (Mnodcn frfm) has K B, and AB. 

All thirteen chirapnzeM stndkd for the secretor trait, which is SLvsocfatcd 
with thq ABO sj-rfetn, wore found to have it. 

P. B. Candeia, A- S. Wiener., and L. J. Gosj; "New Obser^'atinni on the Bldod 
Croup FactoTS in Simiidi and Cercopitbccldae,'' Vol, 3^, No. 4 ( 1940 )> 

PP 513^11. 

E. G- Buchii “A Hhmu Monkey with B Aggluttnogen," iVafurc^ VoL 172 

(i953)tp. Sy3, 

5. D, and Lawkr; Wwnwn Blood Gfmpt and fnAerironcc (Cambridge, 
Muss.i Harvard Univeisify Pressj i9S7)» P- 

A. S. 'VVienL-r and E. B. Cordon: Bbqd Groups rif Oiimpanzees, ABO 

Croups and MN Types/' AjfA, VoC. No. 4 (ifiGo)^ pp, 301-1.1. 



174 


Mtin*s PUjce among the Primates 

(4) MN Blood Groups, Mam resenibles the chimpanzee more 
closely than other primates.^ 

(5) Precipitin Test. Man is identical with the chimpanzee, 
resembles Old World monkeys to a recognizable extent, and shows 
no kinsliip to the New World monkeys or the prosimians.* 

(6) Serum Albumin aurf Serum Gamma Globulin. Tests were 
made on man, gibbon, macaque, mandrill, and marmoset. In these 
characteristics man resembles the gibbon most, the macaque and 
mandrill next (and equally), and the marmoset leasL* 


7 Both the apes and the Old World wUftikiy:^ ha.ve th& h>f aiiti;|^i7n of the MM 
but in the three major |piDiip$, maai, apes, and Old World monki-y?, this 
M suhstapce vadcs in ohemleal Domposition. That cbsest to man is found in tbe 
chonpanxee, which is also the only subhuman primate Imown to have the N 
antigen. 

when Wiener and Cordcn tnsted thLrtecd thimpaiiT^ for M and 
they found aD to be MNi not one was MM m MM. Such a dLstribuLEmi would be 
hnpcKsible in man, because we mbcrft this trait Ln M^delian fEiibf&n, and theie- 
fore only 50 per tent of any series ooold be MN^ The chEmpdinzce typo of MN 
must therefore be inherited dilTerencly. CKemknUy only half the chimpniiTeei 
tested bad the hirnion ty-pc of N substance. The others had a type spijclic fur 
chimpanzees. 

W'iener and Gordon ako ti^cd the same ehimpanzees, and one dead animal, 
far an anti^U factorp related to the MN system. All foiiiteeti lacked it. Tt is present 
in the blood of all Caucasoids te^ed but abiEut In some Megroea. The same au¬ 
thors abo point tsut a Eimilarity in the reaction to a certain Rhesiis antigen (Rh- 
Hr 5 betweeri the bloods of chimpanzees and Negroes, They inlcrpret these Ncgio- 
chimpanzee siroilajitics ( Ai.i, anti-Gp and Rb-Rf) as parallel mutalions suited to 
the African em-irannient. 

Lawler and Lawler: op. cit 

Weiner and Gordom op. eit. 

* In (he predpllla test a rabbR is iimriiinized wltla small doses of hoirian hlood- 
The serum from this rabbit's blood is u.'WJd, largely (be poltcOp to identify 
human blexxi. If (be rabbit serum Is mised with humnn sernm, a piecipitate is 
formed. Some olmtdiness is produced if (be rabbit scn;m is m^ed with eblinpan- 
Bee Serum, less oloudmess if mited with semm from the Old World monkeys, and 
no reacticjo is seen at all when it is mixed with the sera of New World moRkeys 
or lemurs. 

Hill: op. dl,, p- i- 

P. Kramp: “^SerplogUcbe Slammbatifofschung," Frimatohglat, Vol. i (Ba.Mrl: 
S. Karger: 195^), pp. 1015-34- 

* A reftncTnenl ^ the preeipitio test involves the comparlsan of rabbit and 
chick ontisem with the semm albumin and scnim gamma globulin of various mu¬ 
tually related species. Goodman has com pained, In I his fashionn the gibbon, ma- 
caque, mandrill mani^oset^ and man. Hii experlmenU have placed us closest^ of 
these four animals, lo the gibbon. Next come the macaque and oiandrllL, about 
equally close. Our kiniihlp lo the marmoset h (raee:iblc but mcK( distant, 

M. Goodman: *The Spedet Specificity of Ffotcins as Observed ±n the Wilson 
Comparative Anal^^ses Plates^ AN, Vol- ^ No. fiys (1960), pp. 
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(7) Hemoglobins, Haptoglobins, and Serum Transferrins. 
Man and apes resemble each other, and tlie Old World monkeys 
are radically difFerent from both.’ 

(8) Whole Globulin Molecules, Man is almost indistinguish¬ 
able from chimpanzee and gorilla, Of the other primates only the 
©rang wa* tested.* 

(9) Gamma Globulin, Cm Group. Man is closer to the chim¬ 
panzee than to the gibbon. Old World monkeys, or New World 
monkeys/ 

In these nine tests man's biochemical relationship to apes was 
explored. In six tests man was compared to Old World monkeys, 
in three to New World monkeys, and in one to prosimians. Man 
is shown to be closely related to the apes—more closely to the 
chimpanzee than to either the gorilla or the orang. The gibbon is 
more distant from man than the other apes are. Man’s relation¬ 
ships to the other primates are even more distant. 

Until further data is available, we may consider the order of 

' In a paper deltveted before the American Asweiation of PhpiaU Anthro- 

poldgish PH ^fny i960, j. Burt.liker-|£nii5d:i irrport^ oa work in progress an 
Hetnoglohins, ttmS Semm Tfansfetritu of 0 of Old World 

Apparmlly semm Liiploglqbins are llie same in all Studied, m 

that there nre ihrw types identical in e^ch popnlaibriH inchiding prosfreknir, two 
homozygotes ind a hclerozy^gote. However, differences are found in the serum- 
transparent beta globulim, whicb are goveriked by eight or nine nllelcs. The beta 
globulins differ from species lo species^ and even within bands of a single species 
(baboonsK The pattern seen in the Old World monlccys is radically dlflerent 
frmn that In apes and Tnau. At the lime of writing, BuettnEr-Janusch is etigugcd 
in extensive rereanch on this and limlLir ph^^kikigical compaiisons tselwrcn pri- 
TTUiies. As the betn-gbbfidin test discloses dlffeii*nces araoug populatJoni within 
a species, it should Ise useful for recial studies In mau, 

* In a paper delivered before the Ameiicsin Chemical Society^ on September 18, 
i960. Emile Zuckerkandl Stated that the patlemi of whole hemoglubln molecules 
differ among animal species in atMirdance with their evohitJoiiary relationships. 
'The hemoglobin jiattems of man and eleven adult animals were analyzed, in¬ 
cluding the gorilla, chimpimitce, orangutan. .. ^ . The , + , technique shows 
that tnan'f hemoglobin is almost indistinguishable from that of the gorilla and 
chimpanzee^ On Zucberkandl sold.’^ Netc Vork September iS. 1960.1 

H. Boyer and W. J. Young examined the gamma globulin (Gm) of 3.4 
chimpanzees, a gibbons. SS baboons, a rhe?ius monkeys, a spklqr monkeys, 1 red 
f ?) monkey^ 4 cow's, and % mongre! dogs. Only ibe ebimpanzee serum inhibited 
any of several Cm type reactions. Chimpanzee sem. like those of min, ire poly¬ 
morphic. and in botb sprdea the CM phenotype is rwf ossojiated with gamma 
globulin cancentratron. In tbese three respects the cbempuizee of all animals stud¬ 
ied is closest to man. 

S. H. Boyer and W. J. Young; ‘'Gamnia Globulin (Cm Group) Heterogenetty 
in Chimpanzees,'' Science, Voir 133, No, 345* pp- 583^4- 
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resembknce between man and tlie pongids, in this characteristic, 
to be: chimpanzee, gorilla, orang. Man is closer to the gibbon 
that to the Old World monkeys, and closer to the latter than to 
either the New World monkeys or the prosimians. For what it is 
worth, these tests relate os more closely to the African pongids 
than to any other primates yet tested. 


Parasites and Pr^m^7^es 

Still another test of man's kinship to hts fellow primates 
involves mutual parasites, internal and external. Chimpanzees can 
serve as hosts for malaria and can be given syphilis in a mild 
form. This disease cat) also be given to l^aboons; it is even milder 
in them and soon disappears. The chimpanzee can also be given 
yaws. In Ruanda-Urundi the mountain gorilla can have an in^ 
testinal parasite in common with man. These comparisons are 
suggestive, but their validity is weakened by the versatility of 
disease organisms; trichinosis, for example, may pass from pigs to 
bears. 

However, external parasites are different. Owing to an extreme 
biochemical specialization, a particular kind of louse, for example, 
can live only on its habitual host or on another genetically very 
close. The application of this principle to birds led to the discovery 
that flamingoes, despite their long legs and specialized beaks, 
are really ducks. Pursuing this line of evidence, we discover that 
body lice of the genus Pedicuhis exist on man and the chim¬ 
panzee. The Old Waild monkeys arc infested with lice of another 
genus, Pedicinus, and the New World monkeys, lorises, and lemurs 
have one other genus each.* Aside from Fedietdus humanus on his 
head and body, man supports a louse of another genus, Phthirus 
pubis, in the neighborhood of his genitals, and the gorilla has a 
louse of the same genus but of a different species, P. gorillae, 
around and about his private parts. No other species of Phthirus 
has been found.* 

* Kih: op. cit., pp. 8-10. 

Levene and T. Dohzhansky: “Poiilble Ccnctic Diffcreflc*. . . 

R. n. Catnsi llvmon Ceimtta (New York; The Macmillan Co,; 1948), Vol, a, 

pp. I4t9-ai. 
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The Comjjarison of Primate Chromosomes 

The study of chrom<»omes is a relatively new tool of taxon- 

omy, and a particularly iisefu! one. So far a.^ we know, chromo¬ 
somes are not mfliienced by environment. Abo, in a few species, 
it has been possible to equate chromosome miero-anatomy with 
the gross anatomy and functions of the whole organism. 

Geneticists recognize two principal kirids of cells, hfipfoiri and 
dipIouL In a haploid cell there is only one set of chromosomes. 
Only sperm cells and unfertilized egg cells are haploici Diploid 
cells have hvo sets of paired chromosomes. Fertilized egg cells and 
autowmal cells—the ordinary cells of the body—are normally 
diploid. The diploid figure is commonly tised to indicate the num- 
her of chramasome 5 in the cells of an animal 

The numlwr of chromosomes per nucleus in each species is 
virtually constant. In normal human beings only ahont 1 per cent 
of the diploid cells vary' from the number ^6.* The numbers 45, 
47, and 48 occur principally in hemiaphrodites, persons con¬ 
genitally lacking sexual parts, and others suffering from certain 
hereditary diseases. These deviations are principally concerned 
with the sex chromosomes. Similar individual variations have also 
been ohscr\'cd in other primates.^ 

With these exceptions, the numlx-r of chromosomes is constant 
within a species and often so within related species. Unless it is 
the same, animals can not produce healthy, fertile offspring. If two 
or more supposed subspecies can be shown to have different 
normal chromosome counts, then they arc separate species. For 
example, in the Brown lemur, Leniiir fidvuSj counts of 6 d, 52, 
and 48 chromosomes have been made on three populations classi¬ 
fied as subspecies (see Table a) * 

Within the order of primates, counts made to date range from 
72 to 34, We cannot assign segments of this range to special 
families or subfamilies because each family or subfamily so far 

"J. H. Tjto and T. T. Puck: **The Somatic ChminniswiiP!? pf Mnn/' PAMS, 
Vd. 44 , Np. li { 

H. Y+ Chi! ppd B. A. Swomltys "ChromDsoni^j of LErmuruie Lemtirs," 
Sc-imcf, Vol. 1^, No, 3460 (t9€o)l4 
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studied in which more than one or two species ere represented 
shows a wide range of its own. As is true among other kinds of 
animals, within each subfamily the chromosome count is high¬ 
est in the simplest, most generalized species, and lowest in those 
most specialized. Man, with 46 chromosomes, lies a little below 
the middle of the primate range. Of the 72 species studied, 3g 
have more chromosomes than man, 8 have the same number, 
and 29 have fewer. Man has the same niimber as certain species 
of lemurs, marmosets, and cebus monkeys, to which he is not par¬ 
ticularly related' only the number 41 is as common as 46. On the 
basis of the chromosome count it cannot be said that man is 
closer to the chimpanzee, gorilla, and orang, who have 48 each, 
than to the macaques and baboons, who have 42. 

Raw numbers of chromosomes cannot be used on a simple, lin¬ 
ear scale to indicate taxonomic relationships because chromo¬ 
somes tend to combine as the animals become increasingly spe¬ 
cialized. The individual chromosomes in a single cell vary greatly 
in length. In man the autosomal chromosomes (all but the sex 
chromosomes X and Y) vary from 1,8 to 9.6 per cent of their com¬ 
bined length, or more than five to one. The total lengtli of all the 
chromosomes in a cell seems to be a more useful figure than their 
number. 

Chromosomes also vary in the position of their centromeres. A 
centromere is a specialized segment of a chromosome which acts 
both as an adhesive and as a repellent. It is the function point of 
the tu’O strands of which the chromosome is composed at certain 
stages. VVhen the chromosome splits in cell division, the centro¬ 
meres act as the foci of separation.* 

If the centromere is located more or less in the middle of a 
chromosome, that chromosome is called metacentric. If it comes 
at about the three-quarter point, so that the anns on the two 
ends are of unequal length, that chromosome is subterminal. If 
tlie centromere is set at the very end of the cliromosome, the latter 
is telocentric (or acrocentric }.* 

'For details, see any standard textbook on elemental^' Jtenetia. 

'The thre^halds between these eatef^M seem (a be aTbitraiy. Tjk> und Puck 
have (nvenled a nlia by which the calej^oties can be standardUnl—tJic length of 
the long aim divided by that of the short ottii. The 6gures lange fiam i.oB to 10.5. 
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Geneticists have devised a means of illustrating the relative 
sizes and shapes of the chromosomes for any species. They line up 
one each of the autosomal chromosomes according to size and 
relative arm length, and also show both sex chromosomes. Such a 
chart is called a karyotijpe (see plate XXI). In the human haryo- 
type none of the autosomal chromosomes are telocentric. Tlie 
male sex chromosome Y may or may not have a very short second 
arm. Two chromosomes, Numbers 18 and 21, have curious-looking 
antennae. 

At any rate, two telocentric chromosomes can combine into one 
metacentric unit by joining end to end. By tliis process the num¬ 
ber of chromosomes can be reduced in one of several closely re¬ 
lated species. Thus, for example, the goat {Capra sp.) has 60 
paired chromosomes, all telocentric. The sheep (Oow sp.) has 54, 
of which 4S are telocentric and 6 metacentric. Apparently iz 
telocentric chromosomes of their common ancestor became fused 
into 6 metacentric ones to produce die sheep.' Nevertlieless, these 
two animals are so similar anatomically that a mammalian anato¬ 
mist can hardly tell their bones aprt, or even their teeth. Yet the 
two genera cannot interbreed. Any good human anatomist can 
tell the skeletons of human races apart^ yet all human beings are 
members of a single species and can interbreed. If in our surv-ey 
of the primate chromosome patterns we find tw'o genera of mon¬ 
keys or apes with different chromosome numbers, we must seek 
furtlier data before deciding on degrees of afEuity. 

Bender and Mettler suggest that the original number of chromo¬ 
somes for the primates was about 70 (presently the maximum is 
72), all being small telocentrics, and that this numher has been 
reduced by combination. 

So far chromosomes are no more useful taxonomicallv. in the 
sense of indicating genetic affinity, than a host of other charac¬ 
teristics, but they may become so. Fniit-fiy specialists have been 
able to assign special functions to individual segments of individ- 

Thft nutbon arrange these m fpwT cnle^iies; medi^ = 0^1,30^ siiWedian = 
141-3,331 subtenniiiii] = 3.33-10,50, Accenting to thfa system, man hai? 0 mcdlin, 
3 r^ submedian^ and i0 stibtenntnal pairs. Norn are tt^rmifiiil. 

* S. Malcifto-: "'The Chrtimmnme Counple^es in Coat (Capra hircta) imd Sheep 
{Ocii n/iei), gmd their ReJ&liOn-di rp," CJmmosfeomie Studirs in Domslic MummEihp 
U, Vol. 13, No, 1 (1943). PP' 39 -S 4 . 
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TABLE 2 

NUMBERS OF CHROMOSOMES AMONG 
THE PRIMATES* 


Dtpioid ChromMomt Numberf 


rj^d ai i7^ 

Source 

CorUTrt^ Name 

jVwpithtff 

Tup 5 iinA« 


D 

Philippine tree dbrew 

36 (f) 

LefEiurmAe 

Lemur nwr^yoi 

CAS 

Monjcm^e lemur 

SO 

Lemur fvirus rufu* 

CAS 

Brdwzi lemur 

40 

Lemur fuhms wp. noe. 

CAS 

Hrdwn lE;iiiijr 

52 

Lem ur fultHs fulvui 

CAS 

Brown lemur 

48 

Lemur olhifrcns 

CAS 

lemur 

€0 

Lemur caiUi 

CAS 

Ring-tailed lemur 

56 

Lemur poriegalus 

CAS 

RufTed lemur 

48 

Lemiir t^arx«^u 3 («^p«ciu) 

CAS 

Ruffed lemur 

46 

Lrwivr mo&tea 

CAB 

Btark lemur 

44 

Hapalemur ffriuvt phraccuj 

CAS 

Grey fcutlc lemur 

5S 

Hapaiemur |pwi43 griuus 

CAS 

Grey gentle lemur 

54 

Microecbu* murinja 

BAC 

MillePs MouffG lemur 

60 

Loridfinae 

Periifdietius poltc 

CAB 

Potto 

02 

N^icebue 

BAM 

Slow lorie 

50 

G&lAginne 

(Ta/a^p cnamcai^fu* 

CAB 

Thick-tailed bush baby 

62 

Gahi^c eefie^aUnn* 

MaC 

I^ener bush baby 

38 

CfiLllithricinae 

CaUiikrir ehryKleum 

CAB 

Golden marmoeet 

46 

CaUithi*%x jaeeue 

Ch 

Common mumoeet 

46 m 

Leontoeebu* itii^eri 

BAMt 

Red-mantled tamarin 

46 

CollimicoTiinbe 

Cd/Iim w ffoeldii 

CAB 

Goeldi's roarmoael 

48 

Cebinflfl 

Cebue tp. 

P 

Ringtail monkey 

64 

IrivirffiitvM 

CAB 

OwFfaced monkey 

54 


*Sv«M 

YPY 


CAc; 


HAM 


T*P 

YMFJ 


HFD 


fliur TiiU 
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ChcwtncMQtnei of tbfr Cbfmpttllfvt/' Vpl. P|, 

Xdl 2351 (I 1 H 4 ) . pt?. fV- 5 . 

Cbu mwl li- Oitep: ‘"A HtsiJf Oimne- 

mrm' Coippownti “ AJFA pTwapdlnxi. ISfiT, Ab- 
alpul 74. pp. 41^-^. 

51. A. Banilt-r uui L. E. 5f j ‘"CbrDoiQWiiiui 
ef Stlhuw, Vai. 1X9, 3317 (1958), pp, 

IJIMM. 

Tjlp feiMl PiKk: op^ fill., p|h 1329-37. 

YuiDtH T. McpIh M. a. Fafpiuon^S^tli, atul A. 1A'+ 
JvbluAatl ^ '"ChfUncHtna 0 » Cfalmpfiq^ 

i^, Pan 3 ri«w, VoL 183 , Ko. 34 t 4 

<IWh pp. 11172^. 

Cha uii awtiinJiy r «p. pp, 1925 ^. 

J. th IfjitiiFPtiiiH, 51. Frm^tfjQ, 1.. iJvwHi, Numip. 
H. P, KluKtT, L llullkffw, A. Tailor and £. 5f. 
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TABLE 3 

NUMBERS OF CHROMOSOMES AMONG 
THE PRI MATES* 


Diplaid CkromitMame SumbfTM 


^ub/ojniVy Speciet 

Sciiftt 


Numh^ 

C^hu^ QptUa 

B^M 

Cinnomoti Hni^il 

54 

C<bu4 capvci'nia 

BAM 

CaimfhiD rinjiiitAil 

54 

I’ifAma piihecia 

BAMt 

Saki 

4e (t) 

Cacajao rvlrininiiiu 

BAMt 

Uakfiji 

46 t?) 

Alottaiia «fnirtJu 

BAMt 

Red bowler moELkey 

44 (T) 

CaUxctbus mpreu* 

BAM 

Red thi 

4$ 

Saimin tdumit 

BAM 

Squirrel monkey 

44 

Aitle* Qfofroyi 

BAM 

Hooded spider moakey 

34 

AUles pcini3CBJ chamik 

BAM 

Bljuk-fflced spider moDkey 

34 

AUles behth\iih 

BAM 

Golden spider menkey 

34 

AitltM araehntndtB 

Ch 

Woolly spider monkey 

34 ff) 

La^jothrix Mhericoia 

BAG 

BrowD woolly monkey 

m 

Cerct>f>itbeoiiiiie 

Cempiihtau t^H&es£i 

CAB 

IHoeft^ B^enon 

72 

Cereopilkicui nvma 

BAM 

Mona Irenes 

66 

Cercoptihiaa mima denti 

Tap 

GuenOTi 

66 CT) 

CemptihiiXit nwna campbeUi 

CAG 

Campbell's gnenon 

66 

C^ftopilhicta aetkiitps talmiiu 

CAG 

African ifToep monkey 

60 

C«mpifA«cu4 /an4a2uff 

CAG 

African white rnonkey 

60 

Cercap{tht;cu% ^iona 

CAG 

Diana mpnkey 

60 

CmtApiih^ait 

Tap 

De BtoMa^a guenon 

60 (T) 

VatxrpithicuM niiiliana 

CAG 

Whiu or apot-noded Euenon 

66 

CfTtapilhecuv tephua 

Ch 

MtiaLaehed ^non 

54 (?) 

BrythrocMma pxUat 

CAG 

pAtAS monkey 

54 

Cercacebm for^ud/ui 

BAM 

Sooty mingabey 

42 

Cercoabut toripuUu^ funuloiui 

CAG 

White-crowned mangabey 

42 

CmtxMm aibi^^eTta. 

Tap 

Grey-cheeked mangabey 

42 

Cmoc^u* ^ptlarUuM 

Tap 

Created moagabey 

42(?) 

Afacaca 

DAH 

RheaotB macaque 

42 

Afocacatriua 

CAB 

Grab-eattnE macaque 

42 
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Man's Place among the Primates 
TABLE 2 

NUMBERS OF CHROMOSOMES AMONG 
THE PHI MATES* 

Dipiaitl Chrof>tMO»u Numbm 


SvbfumHj^ SpttiieM 

Source 

Common 


Mawa ntmesirina 

PAH 

PiS-t&ilod ma^aqui* 

42 

ilfoooca 

Mak 

Forroo^ii naucaqlio 

42 

Mtmai ^Imna 

Ch 

Barba ry aj» 

42 

auamemiM 

Ch 

Antiimctao macaquo 

42 

iVucaai ftiBcala 

CJi 

Japanenfi macaque 

42 m 

Macaca aifttnut 

Ch 

Ltoii-tailod nuicaque 

42 

Fapio popto 

DAH 

Guio^ baboon 

42 


BAM 

Mandrill 

42 

Papia doffutra 

CAO 

Dliv« baboon 

42 

Papia leuc^pkaeuM 

BAC 

Drill 

42 

Colobinae 


BAC 

Colobiia monkey 

44 

PfisbyitA tnifUtv 

^^ak 

Lan^^ 

50 

HylobatiiiBe 

Hytifbaiei Iat 

BAC 

WKito-handod gibbon 

44 

Hylahaics tiyili* 

BAC 

Agila iribbon 

44 

Hylohaifs ftododb'i' 

CAB 

Hoolock (gibbon) 

44 

jSymphiibn^ua rpndarf^r/ui 

BAC 

BiiiiiBiig 

50 

PohKituie 

(htrifUi ytPTzHa 

HFD 

Gorilk 

4S 

Pan tropiadytm 

YPY 

OliLmpanxoe 

4S 

p0nge ppgfmtur 

Ch 

Omngutaji 

4B 

Hamintniue 

Homo tapirna 

TAP 

Man 

46 

ual chromosomes. All that human geneticists have accomplished 

in this line is to determine some of the traits that are 

carried on 


the sex cliromosomes X and Y, Tliey know that others are carried 
on the antosomat chromosoines, singly or in groups, but they can¬ 
not say which autosomes carry which traits. But experimental 
cytogenetics is advancing rapidly, thanks to the electron micro¬ 
scope and the use of biopsy samples from live individuals, and it 
may not l)e long before we know the function of each segment 
of each chromosome in the development of the human organism.* 
When that time comes, w-e may l>e able to draw karyotype charts 

* Inv^igiitbp4 made wUh the mlcimcopt! Jit Cci!d Spring Usirbor hiive 

^ivn that in cells of an stziEmara body single dimmosomcf cscn?te ftNA fitun 
aucbm to cj'iopissm. If we can disewer which chromosomi^ Are involved in dif¬ 
ferent parts of the body* man may bcconic as wp|l known goncticaJly as the fniit 
fly* See Helen Gay: "Nudifflr Co^trd of the Cell," SA, Vd, aoa, No. i 
pp. ia€-3S. 
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of human subspecies, and the study of race in man Mill be on 
firm grounds 


The Evidence of Behavior 

The one remainiug category of evidence concerning man s 
relationship with the otlier primates is behavior, which taxono¬ 
mists now consider as important a criterion of species as anatomy 
and physiology. This decision was prompted by the fact that in 
the course of natural selection animat populations are pruned for 
their individual capacities for Ijehavior. In addition, selective be¬ 
havior in ntating makes species possible. 

In man behavior takes two forms, technological and social. 
We can dismiss technology as a basis of cotnparison because man 
alone has it. (Such minor activities as temporary nest-building 
among the apes can be disregarded.) 

Social behavior involves botli nonsexual and sexual activities, 
botJi of which are concerned with family structure. In most if 
not all primate species, as among many other animals, the mother 
shows anxiety about the safety of her new'bom young. Juvenile 
primates belonging to the same band play togetlier as children 
do, exercising their muscles, learning motor habits, and establish¬ 
ing interpersonal relationsliips, Monkeys and apes groom each 
other's bodies and when night falls some may sleep together for 
mutual warmth, companionsliip, and protection. Human beings 
do all these things and in this tliey resemble all the other primates 
in general, except the prosimians, rather than any one family, 
genus, or species of monkey or ape.* 

In sexual behavior, which forms another Iiasis of group organi¬ 
zation, man does not strictly follow the pattern of any other pri¬ 
mate family, genus, or species. Man's closest kin, the three great 
apes, live in simple liarems. More complex simian societies in 
which two or more adult males tolerate one another's presence are 
found among South American monkeys, Old World leaf eaters, 
and the terrestrial Old World monkeys such as the macaques and 
baboons. 

Although these three groups of monkeys, which are only re- 
* C, H, Souttiwick: '‘Letter to Editan,** SA. Vq]. mz. No. 6 (igGol, p. 14. 
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motely related to man and to each other, have al$o achieved a 
social order in wbicli adult males can live peacefully together, 
their patterns of social behavior differ from man's in other re¬ 
spects, Tlie club type of sex life practiced by the howler monkeys 
has no counterpart in normal human society, although something 
similar turns up in houses of prostitution and at times of war. 
Among the Ixaboons, when an adult female begins to come into 
heat she is first served by one or more eager, youthful males; only 
when in full oestnial bloom, as ripe as a persimmon, does she 
crawl to the okl king, who then deigns to serve her. This behavior 
pattern has certain human counterparts that need not be over- 
inteq>reted, such as the bachelor's house in many primitive socie^ 
ties, patterned adultery among the Tiwi, and the noctural activity 
of Turkish sultans. 

The primate closest to man in family life is the gibbon, to whom 
man is less closelj' related in other respects, as far as wo know, 
than lie is to the great apes. But when we consider the human 
trait of solicitude on the part of tlie male parent toward the help¬ 
less young, mans closest counterpart is the male marmoset, who 
carries his wife's babies about and weans them with premasticated 
food. 

The kind of society man lives in, then, does not relate liim to the 
kin that is closest to him anatomically and physiologically. Man 
has moved into new realms in locomotion and communication, 
and has developed a pattern of behavior of his own w'luch finds 
its closest parallels in his more distant primate kin. This similarity 
may be due to neoteny of endocrine origin, to higher intelligence 
derived from competition among males for the largest harems and 
among females for the most desirable males, and to recombina¬ 
tions of genetic possibilities inherent in the primate gene struc¬ 
ture. That we do not tisually l>eliave like apes does not mean that 
we are not genetically close to them. 

Among living peoples vast gaps separate the behavior patterns 
of simple hunters and root diggers from tliose of sophisticated 
urbanites and exurbanites. Yet the hunters belong to all five geo¬ 
graphical races and the urbanites Irclong to at least three. Be¬ 
havior in this sense is not a matter of race. 

Among the subhuman primates the species noted for highest 
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intelligence—and all above the prosimians are bright animals— 
belong to several families that also include species of lesser wit, 
as far as we can tell. In any colony of chimpanzees individual dif^ 
ferences of mental aptitude are profound. The genetic basis for 
high intelligence lias been acquired independently in different 
taxonomic categories of primates. Tliere is no evidence that the 
most successful populations within several different human races 
have not also become bright independently. If we believe they did, 
the maze of human evolution can be straightened into a multiple’ 
laned higlxway. 

Tills is as far as the pursuit of comparisons among living pri’ 
mates can take us. The next step is to discard the ricli evidence of 
flesh, fur, blood, lice, chromosomes, and conniving, and to follow 
the bare bones of our ancestors and their relatives backward in 
time to the moment when the primates flrst appeared. 


THE FOSSIL RECORD FROM 
LEMURS TO SWAMP APES 


N, 


On the Scarcity of Primate Fossils 


o MATTER hdw Carefully we compare the anatomy, 
physiology, chromosomes, and behavior of tlie living primates, we 
shall not, by these means alone, completely solve the secret of 
their mutual relationships, or of our own descent, for each species 
is the end product of its own evolution. No species is standing 
still; not one is identical with its ancestors which lived in the early 
days of mammalian differentiation. By the same token, compara' 
tive embryology', although a valuable discipline, offers nothing 
more than a succession of fetal forms, some of whicli may have 
been omitted by neoteny. And zoogeography does not include 
extinct species. 

To learn the details of the ancestral journey of any species or 
group of related species through the caverns of time there is no 
substitute for the study of I he records of paleontology. Only 
through this specialized, fragmcntarily documented, and all- 
encompassing discipline can wc hope to answer the questions: 
Who are we? Whence do we come? 

Were we sapient horses or snails, our task would be easy. Their 
records have been worked out from A to 2 , Unfortunately, how¬ 
ever, we are primates, kin to an untidy, grimacing lot, and mem¬ 
bers of an order whose ancestors chose the worst possible places 
to live and and the worst possible way of living, in terms of the 
preservation of skeletal material. 

Plants equipped with chlorophyl turn carbon dioxide and sun¬ 
light into sugar; animals eat the plants and one another; and bac¬ 
teria break down the leftover tissues into sirnpler substances. 
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which repeat the cycle. Were this not so, tlie surface of the earth 
would be stacked high with logs and bodies. As scavengers 
abound, nearly all dead animals are transformed into the tissues 
of new generations and death ensures the continuity of life. 

Some parts of dead animals, however, resist decay. The hard¬ 
est, most durable part of a vertebrate's body {except for birds) 
is its teeth. Nfuch of paleontology therefore rests on dental com¬ 
parisons, just as some kinds of archaeology rely heavily on pot¬ 
sherds. This is fortunate, because the sizes, shapes, and structural 
details of teeth are hereditary, independent of environmental in¬ 
fluence except wear, and unaffected by grouth changes once 
erupted. 

Even teeth, how'ever, are hard to find in tropical forests where 
the rainfall leaches away the topsoil and where the subsoil is acid. 
The world's great fossil beds are located in grasslands, and par¬ 
ticularly in swampy terrain, where animals now and then get 
mired, just as rhinoceros do today in muddy water holes during 
the dry season. Unable to get out, they sink below the surface 
of the mud and die, safe from predators, to be found millions of 
years later embedded in sedimentary rock. This happens rarely 
to primates. Most of them live in trees and never encounter mud. 
Only the genera that live on the ground, like macaques and ba¬ 
boons, frequent waterholes, and only their bones turn up in any 
abundance. Our earliest known homitiid predecessors also lived 
in the open and quenched their thirst on tlie ground. Later, some 
of them began to live in caves, w'here scraps of their bones turn 
up in garbage heaps. Not more than sevent)' thousand years ago 
did they begin to bury their dead. Only from the latest geological 
period, therefore, are homitiid hones at all frequent; anthropolo¬ 
gists still have much less material to work with than do palentolo- 
gists who trace the evolution of horses and rodents. 

The Primate Time Scale ' 

The primate fossil record covers the entire Cenozoic era. The 
duration of this period is estimated at 63 million years on the 

^ tinM is ofScwlly divided into erm, periotk, epochs, and nget- Tliese 

temii Ajv aften iiiied loosely or Ifitcrchangeably. However* llity anc defined as fol¬ 
lows, All i^cplo^ical tittle fonsJjits of Evp die Archat'O^ipic. fhc ProteroKolc. 

tha Paleozoic^ the \lciDzoJc, and lh<f Cenozoic. Each era cOntain> o imniber of 
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TABLE a 

THE CENOZOIC ERA I MILLIONS OF YEARS 




/>uniiion 

Ended X AfiUiant 


EPonis 

Mtu^h 

of years 

Quattfnarv 

Pleltftorene and Heoenl 

1 

1 

T 

Pliocene 

11 

12 

e 

Miocene 

13.7 

25,7 

r 

OLijifoecne 

g.3 

34 

l 

EoceiiD 

2] 

55 

i 

Poleoctne 

23 

7S 

Rry 
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Fic. 11 Tmt Tm % Scau: The Ckno^qic Clocl 

basis of studies of the decay of uranium into lead, and by other 
rnethods. It is divided as shown io Table 3. No division is made 

periods. Those of ihc Mqjwoic are Trias»ic, Jiirqs^kN and Crcliceoii^: those of 
dw Ccnoiolc, Terttar>' and Qitaternary. Eai:h period is dividifd into epochs. The 
qHX-}is of the Tqrtlmy are PaJmccne, Eoo^tie, Oligocenep Mio^rnc^ and V^ioocnc; 
those of the Qnatornnry art Pkistoevnt and Rccenl. Tlie word ugc is used inde- 
pcndetitly of the other terms to dcsfgoatc the linfio span of a form of life or specinl 
l^edloglcirl conditfon, dim; the Age of Fishes, the Age of ReptiteSp the Age of Mam- 
maU, and the fee Age, Archaeologists and hhtoriimH use Mnne nf tbe^ words lo 
special sen^Sp e.g., the Stone Age. die Iron Age, the Hjillstatf Oran Age) Peflnd, 
and the Christian Era. The dotm giving the divisions of the Cmozoic on Table 3 
are bised on Ji L. Eutp: "Geologic Time Seale," Stience^ VoJI. 133, Ko* 3459 
(]9&i)ppp. 1105-14. 
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in this chart between the Pleistocene and the so-called post- 
pleistocene, or Becent, which covers the time span elapsed since 
the recession of tlie last glacial ice sheets in Europe and North 
America at about 8,000 B.c. In other parts of the world it is mote 
difBciilt to determine. 

PTimate P«fcon/o/ogj/ as a Whole 

Duhinc the Paleocene and Eocene the earth's surface was 
much smoother than it has l>een since, and tropical forests ex¬ 
tended much farther poleward than they do today, Conse(|uently 
fossil primates are found in regions now uninhabitable for any 
free-living primate except man. During the Oligocene the Alpo- 
Himalayan and Rocky Mountain systems began to rise, and they 
continued to do so during the Miocene, These new highlands 
cooled off much of the poleward land of the Northern Hemi¬ 
sphere which had formerly been suitable for habitation by ar¬ 
boreal primates, isolating most of them in the three present-day 
tropical faunal regions (Ethiopian, Oriental, and Neotropical). 
During the Pliocene and the Plei,stocene interglacials, however, 
parts of southern and western Europe remained frost-free and 
habitable by subhuman primates. 

Unfortunately, the record of fossil primates is incomplete. More 
investigation has been carried out in some countries than in others. 
Morrjover, in many areas whole epochs are completely un¬ 
represented. In Africa south of the Sahara, a very accessible re¬ 
gion w'here much work has been done and where hominid evolu¬ 
tion may have gone on during the Pliocene, there are few known 
deposits of that period. In the Dasht-i-Liit desert of southeastern 
Iran, where Pliocene deposits are abundant, the ovenlike cli¬ 
mate and general inaccessibility make paleonotological explora¬ 
tion virtually impossible. 

Certain elcment-s of primate histoiy can be explained by the rise 
and fall of bridges betw-een continental and off-shore land masses. 
Madagascar was cut off from Africa in the Jurassic epoch of the 
Mesoaoic era, about 160 million years ago, w'hcn mammals were 
just beginning to evolve. More than loo million years later, dur¬ 
ing the Eocene, the ancestors of the lemurs crossed to the island 
from Africa by some unknown means, possibly by a temporary 
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land bridge. During the Miocene an incomplete bridge admitted 
two fresh-water aquatic mammals, a dwarf hippopotamus and a 
South African river pig. but no species arrived that could inter¬ 
fere witli the arboreal life of the lemurs until man appeared, some 
2,000 years ago. 

Africa and Eurasia were connected intermittently, mostly at 
Suez as today. At one* time or another these temporary bridges 
allowed passage to all Old World primate forms, From the Cre¬ 
taceous into tbe mid-Eocene, the Bering Strait was a land bridge 
over which prosimians crossed from east to west; then it was bro¬ 
ken until the Pleistocene, when man, along with many other land 
mammals, crossed it. 

During the Cretaceous and early Paleocene tbe Isthmus of 
Panama connected North and South America, enabling prosimi- 
ans to go south into the Neotropical forests, where they evolved 
into the South American monkeys and proliferated mightily. 
Meanwhile in North America the prosimians became extinct. Un¬ 
til late in the Pliocene the isthmus remained under water. Then it 
re-emerged, and it has been a land bridge ever since. After its rise 
from the deep a number of dominant mammalian species went 
south, eirtinguishing many of the hitherto sheltered local species; 
but this invasion did not appreciably affect the primates, as it 
included no competing arboreal forms. Moving in tlte opposite 
direction, some of the South American monkeys ventured north 
to Mexico, and men came down from the northern continent late 
in the Pleistocene or even during the recent period. As AustraLa 
had no Cenosoic land bridge, no primates came there until man 
arrived, by island hopping, at some time late in the Pleistocene 
when tlie Sunda and Sabul shelves were above water. 


The frosimian Pro/ife rafion 

During the early Cenozoic—Paleocene to mid-Oligocene— 
four orders of small mammals competed for a special ecological 
leheTisraum by developing, in some families, gnawing or chiseling 
incisors like those of living beavers and squirrels. These were the 
multituberculates, primates, rodents, and lagomorphs (hares 
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and rabbiU), First to flourish, the multituhereulates reached a 
peak in the Paleocene but became extinct in the Eocene, possibly 
because their incisors lacked dentine on tlie back wtb which to 
keep a sharp edge, and their roots failed to continue growing 
throughout life to replace wear, as the incisors of rodents do. 

Next came the primates, then consisting exclusively of prosimi¬ 
ans. Tliey may have competed with the miiltituberculates and 
helped bring about their dowTifall. Some fifty-five genera of early 
Tertiary prosimians have been discovered—the better-known 
are grouped in five families. Before the mid-Oligocene, three 
families had become extinct. These were all cbiselers and gnaw¬ 
ers, probably forced out of action by competition with the rodents 
and lagomorphs. The two surviving families, the Adapidae and 
Anaptomorphidae, were nongnaw'ers and owed their continued 
existence to a lack of specialization, Tlie only latter-day gnawing 
primate is the aye-aye, who probably took up this habit later and 
on his own. 

The third and fourth chiseling orders, the rodents and lago¬ 
morphs, were present from the Paleocene on but radiated only 
after the decline of the gnawing prosimians. Their advantage 
over the latter was physiological and behavioral rather than den¬ 
tal. They are very fertile animals, with short pregnancies and 
large litters. They are well adapted to life in deserts and cold 
climates because they build nests and burrows and collect and 
store food for lean seasons, and because some of them can live 
without water and others hibernate. These adaptations gave them 
dominance outside the tropical forests, wliere the non gnawing 
prosimians were left to evolve after their owm fashiO'n. This in¬ 
cluded long pregnancies, single births, and a long period of mat¬ 
uration—features disadvantageous perhaps in the Paleocene and 
even in the Oligocene, but essential to the eventual rise of man, 
who builds houses, stores food, transports water, and proliferates 
mightily by outw'itting his competitors. 

The Adapidae, found in both Europe and America, w'erc un¬ 
specialized lemurlike primates with small brains and the dental 
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formula —They were either the ancestors of living lemurs 
1-4-3 

and lorises or their close kin* but no kin of man. 
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The Anaptoinorphi<l 3 e, however, with subfamilies in the Old 
and New Worlds, were probably unspcciali^ed tarsiers w'hic'h had 
branched off even earlier from the protolcmur stem. From this 
family all the living monkeys, apes, and man were probably de¬ 
rived, before the ancestors of the hving tarsiers had acquired 
their specializations for hopping and nocturnal vision. 

An important structural change that took place between the 
protolemur and tarsius stages was a backward and sideward 
shift of the hne of stress on the skull which accommodates the 
muscular pull of the jaws. In the lemurs, as in the shrews, much of 
this stress is carried to the top of the head by way of the bony 
framework between the eyes, which are consequently set far 
apart and are not fully binocular. In the tarsiers this stress is 
shifted mostly to the side of the lace and head, outside the orbital 
rims and behind the orbits. The eyes arc then set closer together 
and are fully binocular. These changes, which may be related to a 
diminishing sense of smell and an increasingly better eyesight, 
were carried over into both higher primate suborders, to a more 
marked degree in the catarrhines than in the platyithines. 


The Evolution of the Platyrrhines 

From a North American anaptomorph the South American 
monkeys evolved into four-footed limh crawlers, brachiatois, 
and taihswingers; and there we leave them. Tlieir only bearing 
on this story is that the same evolutionary parallelism occurs 
in the differentiation of the Old World primates. None of them, 
apparently, went down to the ground. 


The Evolution of the Catarrhines 

M E A N w H 1L E, the ancestors of the Old World monkeys, apes, 
and men were evolving indc]>endcntly of the New World mon¬ 
keys, apparently from one or more of the Old World anapto- 
morplis, but exactly when and where we do nut know. There is 
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even a sTiglit donht whether the Cercopithecoids and Ilominoids 
made the transition from prosimian to catarriune in a single 
evolutionary act, through a common ancestor, or whether the two 
superfamilics independently crossed what paleontologists call an 
adaptive threshold. 

In Chapter 5 we discussed some considerable differences be¬ 
tween the two su[)erf ami lies which do not concern locomotion or 
posture. The Old World monkeys have douhlc-disc placentiis; 
the apes and men, single-disc ones, Men and tlie apes me¬ 
tabolize purine only partially; the monkeys completely. 

In the apes and men, ABO hlood-group substances are carried 
in the blood; in the monkeys these substances are carried in 
plasma and other media. The precipitin test demarcates the two 
group sharply, as do the genera of body lice w ith which each is 
infested. As far as w'e know, chromosome counts likewise dif¬ 
ferentiate the two groups. As long ago as 19,45 Simpson divided 
the New World monkeys. Old World monkeys, and the apes and 
men into three superfamilics, theCefaoidea, Cercopithecoidea, and 
Hominoidea, implying the separate descent of each from a lower 
primate grade,* 

Recent discoveries in paleontologj' have supported this position. 
Until a few years ago tw'O very small and ancient fossil mandibles 
were lielieved to provide a common catarrhine link between the 
Old World monkeys and the Hominoids, One was ArripJiipithecus, 
found in an Upper Eocene deposit in Burma;* the other was 
Parapithecus* from the Low-er Oligocene beds of the Fayiuti in 
Egypt. Now' hoth of these have been discredited.* Not only do we 

*C. C. Sinipsort.' "Tlic Pnnciplw pf Cliissifieation . . . p. 1S4. 

* E. H. Colbert: "A Nfw [pinole fiom the Uppor Eooerte Pondnung ForriMi- 
tion in Bun)).!," AMS, Sa. 951 (igijz). 

< \V. E. LcC. Ctnrk; “Nt-w Faloonlolcigical Evidcjic* Bciring on ibe Evo-Iutlon 
of the Hominoidea,'' Vel. 105, Pnrl s ( pp. 38. 

Kui^cclci': “Oreofnlhe^^s bamboUi Cefwir, A Preliminary Report,” VJVCB, 
Vd, 69. Xo, 1 (1958). PP- «ppeiolly 31-3, 

C. L. Caziii; "A Review of the Middle and Upper Eocene Pilinales of North 
Amerl«i.“ S.WC, Vol. 136. No. j (1938). pp- i-m- 

Clark: The AnU^edettUof Man (Chiengo^ Quadrangle Books; 1960). 

Hunecler icjects both Parapithems ami AmpJiipIffteetir and nUt> two other dn- 
bioits Fayum specioiens, A/rtdium and .Moenipahecus. Gazin casts doubt on Am- 
phipithe^ by Inference, calling it ”. . .a poslbte primaie with three moliin 
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lack a common ancestral catarrhEne, but we have no fossil 
Cercopithecitlae older than the Lower Miocene, at which time 
genuine Old World monkeys appear in East Africa. A srnall 
frontal bone from the Lower Oligocene beds of the Fayum lias 
recently been iJentiHed as that of a primate, probably a catar- 
rhine,* * but this does not solve the problem because we do not 
know wbat kind of a catarrlune it was. In its general cxinfigura- 
tion it resembles an -ape rather than a monkey, but that is in¬ 
conclusive. 



Fifi. is MfA MioOE^iE Leaf- 
Mof^EEV f(Drawing 
after Fiveteau, 1S67-) 


Tlie genuine Old World monkey found in the Lower Micx^ene of 
East Africa is Mesopithecus} Sometime later, probably no more 
then ten million years» the same genus is found in Greece, 
Czechoslovakia, and Iran in a period known as the Pontian^ 
which the French call Late Miocene and the British and Germans 
Early Pliocene. Tlie best site is at Pike^mi^. in Greece, where com¬ 
plete skeletons have been found. This animal is listed in the sub- 


from the of Clmli: r^preSsfis caulion about iht £tahi5 of Parapi- 

thitcus. and L- SiiUTis^ Jr, who saw an ^olargod photog^ph of ForopffAfctij 
after it had freshly denrked (courtesy of Hur^dcr), that the tooth 

originaUy called a mnfne Is a pretnokr^ malcing ihe dental formula i: 1:3:3. 
StTftii-s feels that if PamfTiihecui was « prmiate at all ft was an aberrant tarsier. 

*E. L, Simoni: "An Anthropoid Frootal Bone from the Fayum Oligocene of 
Egypt: ihe Oldest Shill Fiagmcnl of a Higher Primaler AhfN^ No, 1976 (195^]. 

^ J. Piveteau] Lts Pthnaft^ cf jT/fomoTe, Troffe de FdJ^onfqlogie ffnttioirMr, 
(Parfsi Massoit et Cio; J9S7). pp. 135”43- This refer^co covers the rest of this 
section, unfas otherwl^ spociBcd. 
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family Colobinae because its skult, jaws, and teeth resemble those 
of the Uviiig leaf-eating monkeys of Africa and Asia. Among other 
resemblances, the lower third rnohir has a tliird loph, as is tme 
of living colobines; and the lower tnolars and premolars ate par¬ 
ticularly worn on their outer edges whereas the corresponding 
upper teetli are worn on the inner edges. This pattern of wear 
favors the mastication of leaves, i.e., browsing. 

The rest of the skeleton, however, is less speciali^^ed than tliat 
of the living colobines and closer in form to those of macaques 
and baboons. The femur is longer than the humerus, as is true of 
the ground-living genera; the hand bones are longer than those 
of leaf eaters and shorter than tliose of macaques and baboons. 
The thumb is unreduced. The ischium has an enlarged, corru¬ 
gated area suited for large ischial callosities like those of macaques 
and baboons. In Kenya, where Mesopilheexis remains are earliest, 
they were part of a grassland fauna.” 

On the w'hole^ it looks as if this animal was close to the common 
ancestor of the colobines and the ground-living CercopithecineSp 
but liad passed tlie taxonomic frontier into Ihe colobine camp in 
terms of diet while it still had some distance to go in locomotor 
adaptation. It persisted in France until the Early Pleistocene* 
and has turned up in the Pliocene deposits of the Siwalik Hills of 
northern India and in the Pleistocene of Madras. Its route be¬ 
tween Africa and India seems to have followed the Nile to the 
eastern Mediterranean, the Fertile Crescent, and Iran, bj^assing 
southern Arabia. 

To date, there are no true Cereopitliecines available in the fos¬ 
sil record before the Pliocene, wlien n^acaques (Mfiicflcu pti$ca 
and olhers) appear in France, Holland, and Italy. Macaques are 
also found in the Pleistocene of Europe, Indochina, and China. 
The bafjoons first appear in tlie Late Pliocene or Early Pleistocene 
of East Africa. 

For one reason or another* including the fact that certain fossil 
specimens just ha^^en^t been uncovered, the fossil record of the 
Old World monkeys is shorter than that of the Hominoids. More- 

^ B. PAttersem: CetF^gkal History of Frltnile^ ip ihc Old 

World," V^ol. No. 3 {]9&4)ppp- 
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o\'er, the Old World monkeys did not acquire their present spe^ 
cializntions any earlier tlian apes and men did. 


The Gibbon Line 

The eaultest known specimens of the Hominoids are rep* 
resents lives of the least highly evolved of the three living families, 
the Hylobatidae, or gihlvons. At least three excellent sets of spec!' 
mens shed light on their evolution. The earliest is ProphopifhecuSj^ 
a small, nearly complete mandible unearthed, like that of Para- 
pithecus, in the Oligocene beds of the Faynm. This bone is only 
two thirds the size of that of a living Jar gibbon; if the body was 
in proportion to the jaws the animal weighed only 7 to 10 pounds. 
This places it within the weight range of a house cat. 

Seen from above, the mandible is essentially V-.shaped like those 
of prosimiar)s. Seen from the side, its ascending rami (the paired 
branches behind the teeth which articulate with the skull) are 
higher than those of a modem gibbon, suggesting a higher face. 
Yet the mandible is shorter anteroposteriorly (from ear to lips) 
and the chin ]ine seems to have been nearly vertical. The molars 
had five cusps and the premolars two. .although broken off, the 
canines seem to have been of normal length for a gibbon; the 
first prcmolar is not fully sectorial, that is, with a shearing edge; 
and the incisors are missing. As the bone of the mandible is mas¬ 
sive in proportion to the size of its teeth, the animal must have 
had a powerful bite. Schlosser,* who described it, considered it a 
basal form of the gibbon family, but there is no apparent reason 
why it could not also have been ancestral to the other apes, al¬ 
though its relationship to the bominids is harder to see. 

Moving on to the Lower Miocene, an animal named Limnopi- 
thecus,^ undoubtedly a gibbon, has been found on Rusinga Is¬ 
land in Lake Victoria in Kenya. Several j‘aw fragments, teeth, and 

Schlo^cr: Oilgoiiine Liind5Uuf;ctiere aiis Faynm, HFGO, Vol. gi 
(1911), pp. (afttr Gregory, 1951)- 

^ Clark and L. S. B. Lcokcyi fossil Hotniaids of Ewft Afriaif BMFM, Se- 
dcs 1, 1951. 

Claik and I>. F. Awpctof(f J&ws and Limb Bones of LifrtnopHhfcuv 

modnnext, S{?iics 3, 1951^ 
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limb bones have I>een recovered. The canines are shorter than 
those of living gibbons and the anterior lower premolars still less 
speeializerl for shearing. The incisors are a little smaller, and 
the jaw'ljones more robust. Tlte limi) skeleton, inoch of which is 
preser\'ed, is in some ways intermediate between those of liv¬ 
ing Old World nmnkeys and gibbons. Tl^e arms are shorter tl^an 
those of li^'ing gibbons, and the whole rotating apparatus of the 
shoulder girdle and elbow is only partly developed for bracliia- 
tion. This gibbon had only begun his career as a trapeze artist and 
still lacked much of the necessary equipment. In fact, his legs 
were quite strongly developed, and anatomical details of his foot 
SQggest.more jumping or walking than modern gibbons indulge in. 

In the Middle and Upper Miocene of Europe another ancestral 
gibbon turns up. Pliopithecus' may in some future taxonomic re- 
.shiifHing come to be included in the same genus as Limnopithe- 
vus. Limnopilhecus is represented by only a few teetli and scraps 
of bone, whereas almost every bone in f/(opit/iccus's body below 
the mandible has been recovered, as well as portions of the skull. 

The dentition of Pliopithecus is similar to that of LiPimopit/ir?- 
cus, and the mandible, like that of the living siamang—an animal 
of the same body size—has a trace of a simian shelf, a bony strut 
across the inside of the jaw at chin level This mechanical prop 
probably has no phylogenetic significance because it appears 
when needed in big-toothed and heavy-jawed primates, and db- 
appears when no longer useful A trace of prosimian influence 
b seen in the form of the jaw, which is still V-shaped in the pos¬ 
terior portion. The modem gibbon has lost this, Abo, in what is 
left of the facial skeleton, the interorbital distance is greater and 
the nasal region wider than in modem gibbons, again a prosim- 
ian relic. 

The liody of this animal is gibbon like in details of the peb'b 
and vertebrae. The sternum is broad and flat, as in bracliiators 
and man, and the clavicle (collarbone) is S-shaped as in orang- 

- H. Zapfi?: “CKi; Plfopitl^cciis-Fim^e nus dw Sps^IlcnfiilJtifig van Neijdorf An 
der Msirch (Cxt'cbn&jDVAkiaJp'* VCB\% Sonderheft C. Rcprintai in Year¬ 

book of Physical Anihrppolo^j^ {New Yorlc, 1951). pp ^5^ 

Z.\pfe: "Results of on the SWIctod of Pllopitheau () 

vijidobonmsiis.'* Faptr read 3I the Annual Meeting uf the Aiik Assn, of Fhj^s. Anlli., 
Cambridge^ Mass-, April iSp 
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utans and chimpanzees, rather than simply bowed, as in modem 
gibbons. The hind legs are as long as a siamang’s, but the arms 
are only 60 per cent as long as those of the bving ape. The 
shoulder and elbow joints are not as swivel-formed as in the mod¬ 
em animal, and both the radius and ulna articulate with the 
carpal bones in prosimian and monkey fashion. 

The tarsal bones of tlie feet are longer and the metatarsals and 
toe bones shorter than in the siamang; and the same proportions 
arc found in the hand bones. In short, Ph'opifhecus was not yet a 
full-time brachiator, nor was he altogether an arboreal quad¬ 
ruped. He was a small ape Uiat seems to have come down from the 
trees, partly adapted himself to a quadrupedal life on the ground, 
and was only beginning to become adapted to a renewed arboreal 
hfe as a brachiator. In those anatomical details in which his Umbs 
dilFercd from those of modem gibbons, according to Zapfe, he re¬ 
sembled the prosimians as much as or more than the Hvjng Cer- 
copithecid monkeys. The significance of this is uncertain because 
Miocene Cercopithecids may have also resembled prosimians in 
these features. 

Limnopithecus and FJiopithecus establish the presence of an¬ 
cestral gibbons in the Miocene of Europe and Africa; compar¬ 
able remains of equal age have not been found in Asia. By the 
Miocene tlie gibirons had already branched off from the stock of 
the still-missing common ancestor of all the catarrhines, if indeed 
such a common ancestor ever existed. By that time they had also 
begun to become distinct from the ancestors of the Fongidae, or 
great apes, and possibly also of the Hominidae, including Homo, 

The Ancestors of tiie Three Lining Great Apes 

D tr n IN c the Miocene, tlie period in which the ancestors of the 
gibbons appeared, the ancestors of the chimpanicees and gorillas 
also made tlieir first recognizable bow, and from the same general 
stock. Although the ancestors of the orangutans must have ex¬ 
isted at the same time, their bones have not yet been found or 
identified. Simpson, in 1945,* and Fiedler, in 1956,* classified all 

^ Simper op. ciL 

* W. Fieillef s iiber das System. . , " 
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the ancestral great apes in one subfamily, Dryopithecinae. and 
called tlieii living descendants Ponginae. Some of the Dryopithe^ 
cinae became extinct by evolving into new forms, others by simply 
dying out, apparently without issue. Thus the terms Dryopithe- 
cinae and Ponginae represent evolutionary grades rather than 
individual lines of descent, because both the chimpanzee and the 
gorilla, in Africa, and the orangutan in Asia, must have evolved 
independently from Dryopithecine ancestors. 

Proconsul 

The African Diy'Opithecincs belong to a single genus, Proconsitf, 
named after a chimpanzee called Consul who lived in the London 
zoo. Procon.sul was found on the same fossil-rich island of Rusinga 
as Limnojjftftecws, During the Miocene this part of the island was 
apparently a forest, and the land below the trees was seasonally 
flooded. This ape has three species and sizes; P, africanus, little 
bigger than a gibbon; P. nyanzae, chimpanzee-sized; and P. ma- 
jor, as big as a gorilla.* 

The three are much alike except for size and the consequent 
differences in proportions. As many more remains of P, africonus 
have been found than of the other two, it lias received the most 
attention. Being the smallest and lightest, it was also, wc believe, 
the best brachialor of the three. 

Unicpie among primate fossils of this age is an almost complete 
adult female skull of P. africatius. As might be expected of a fe¬ 
male of the smallest of the three species, it has a more or less 
globular brain case, a forehead running at an angle of about 33“ 
to the eye-ear plane (a line dravm from the top of the ear hole 
to the low'er border of the orbit, which places the skull in its 
normal operating position), no brow ridges, and an upper facial 
skeleton set at the same angle as the forehead. The forehead slope 
of a female gorilla is about 35'*, and a modern human female 
who happens to have a vertical forebad has, of course, a slope of 
90^, Many women have less of a slope than that. 

'CInrk and LMdcey; The Mlxene Hominidae of Emt AfHee, BMFM, No. i 

(lasO- 

K. XapJer and P, R. Davis: and Asociatnf Baa/mins 

of Ptocansul Africama^ BhtFM, No. iB, 195^^ 
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Although the cranial capacity cannot be measured accurately, 
it probably lies somewhere between that of a gibbon (to. iqo cc.) 
and that of a chimpanzee (cn. 400 cc.), which fits its body size, 
A.S far as the endocranial cast can be read, it shows a frontal area 
more monkeylike than apelike. In other words, the brains of these 




Fjg. 14 P/'Ofonjtrl afriaimti. Note that tht slfuil of FrfTcsrui/l afrieanus 
several proMminn or platyrrhine-lilce Feoturv^s^ IneludinE the rebtive posEtien oF the 
eye sodxeti and nasal skeleton and the V-shaped low'er border of the na.%iil 
opening. Tlie c^niiie^ do not interlock very far; the bite ef the nownn; teeth Is 
intermraiate between tho^ of fnitn and apes. (DrawLa^ after LeGiOS Cbrk and 
Leakey^ 


fossil apes had not evoh^ed to the modern pongxd level by the 
Miocene, 

As in ,sonie primitive men but not in Ihdng apes^ the orbits are 
low and broads and the distance betu^een them is great. Seen 
from above, the orbits seem to face to the side more than they do 
in living apes or even in most living Old World monkeys^ in this 
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respect Froconstd resembles some of the lower priniates which 
lack full stereoscopic vision. The lower border of the nasal open¬ 
ing is V-shapod, as in some Old W^orlJ monkeys* In apes and 
men it is a horizontal line. 

A more modem feature is that the plane of the occlusal border 
of the teeth, where uppers meet lowers when the faws are closed, 
as seen from the side, is parallel to the eye-ear plane, as in most 
living apes (in the orangutan it actually slopes upward and fore¬ 
ward) and ill most men. This sharply distinguishes them from the 
living ground-monkeys, such as the baboon, whose tooth lines 
slope downward and forward at a 40^* angle. 

The low'cr jaw is not massive and lacks a simian .shelf. Its sides 
are convergent, as among some lower primates; it does not have 
parallel sides, as among the living apes, nor is it U-shaped as in 
men. That the musculature of the jaw was relatively light is shown 
by a wide separation of the temporal lines on the parietal bones, 
by a medium development of the attachment areas for the mas¬ 
se ter muscles, and by a rather frail zygomatic arch. 

The teeth, too, are not as impressive as those of modem apes, 
Tlie incisors are man-sized, the canine larger but moderate for 
an ape. and in the mas illary bone of the face, above the root of 
tlie canine, there is a small depression known as a canine fossa, 
which is present in man but not in living apes. As in apes but not 
in men, the first lower premolar is sectorial, that is, it lias a shear¬ 
ing edge* From numbers i to 3 the molars increase in size, and 
number 1 is ijuite small* fn living apes the second is largest and 
the third smallest* The teeth of the other two species are similar 
but larger, and the jarv of P. tnajor is gorilloid in its massiveness. 

Limb bones of all three species have been found and described, 
but, as with the sknll, tlie limb bones of F. africanus are the most 
nearly complete. Napier and Davis have described an almost com¬ 
plete left forelimb* Because of brachiation, the forelimb is criti¬ 
cal in the identification of a pongid. In the humerus, radius, 
ulna, carpal bones, metacarpals, and phalanges, this animal 
showed some features reminiscent of the rjuadrupcdal arlxnea] 
primates and other features unique to brachiators. No features 
unique to terrestrial quadrupeds like the macaques and baboons 
were found* On the other hand, some quadrupedal traits in the 
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forelimb may be shared with arboreal and terrestrial forms; only 
the brachiators are set apart. As P. africanus was only a part-time 
or halfway brachiator, we cannot be sure that his ancestors, be¬ 
fore beginning to brachiate, had not spent some time both in the 
trees and on the ground. 

Tire hand bones of ground-living monkeys are specialized for 
walking and digging, as witness their long metacaipals and short 
phalanges. The hand bones of apes, being specializ^ for brachia- 
tioii, have long metacaipals, long phalanges, and short thumbs. 
The hand bones of F, africanus occupy an intermediate position, 
one which indicates no complete form of specialization. He had 
long phalanges, lilie an ape, but he also had a fairly long thumb, 
like both arboreal and terrestrial monkeys, and man. The wrist 
bones (caipals) were like those of the arboreal cjuadrupeds 
rather than like either of the other forms, and the ulna met the 
carpal bones as in quadrupedal primates. 

As for the lower extremity, the upper end of the femur is ape¬ 
like in general architecture, and the angle of head to shaft sug¬ 
gests a carrying angle, as in apes and men but not in monkeys 
either tree-borne or grounded. Napier and Davis have described 
a nearly complete foot of P, africanus, which they find to be 
largely apelike in the shortness of the tarsals, the proportions of 
metatarsals to phalanges, and the divergence of the great toe. 

The splendid work done on the Miocene primates of East Africa 
by Leakey and his associates, among otliers, has given us a likely 
ancestor for the chimpanzees and gorillas, and possibly also one 
for mart. 


Dryopithecus in Europe and Asia 

W III L E the ancestors of the chimpanzee and gorilla w’ere evolv¬ 
ing in Africa, a much larger number of Dry'opithecine genera were 
similarly engaged in Europe and Asia. The entire subfamily is 
named after a mandible found in France in 1856 by Lartet, and 
dated in the mid-Miocene. He called it Dnjopititecus femtani. 
The genus Dryopithecas has since been found in other parts of 
Europe, where some species persisted into the Plioeeoe.* With two 

* Plvetjtnu: Op. dt,* pp. 197-7306. 


Ramapithecus, a Possible Ancestor of the Hommids 203 

exceptions the specimens are limited to teeth and pieces of Jaws. 
One humeral shaft from France has been uncertainly labelled 
Dryopithecus fontoni: As both ends of it are missing, this hume¬ 
rus tells us little. One complete femur, Paidopithex, found in Ger¬ 
many and formerly attributed to Dryopithecus, is listed under 
the gibbons in Stmpon's compilationBoth bones are gibbon¬ 
sized. 

Becently two sets of teeth attributed to Dryopithecus keiyua- 
nensis have been found in Yunnan, China* in Lower Pliocene 
lignite beds. As h'gnite, a brown coal intermediate between peat 
and bituminous coal, is an excellent preservative, we may hope for 
whole skulb arid postcranial skeletons from this area. From illus¬ 
trations, the Keiyuan teeth look nearly as hominid as they look 
pongid. ProfessOir Woo, who found them, says of the lower first 
premolar of his new primate that its outer surface is “worn, as in 
other anthropoids, by the posterior inner face of the upper ca¬ 
nine.” Nevertheless, this tooth is short and broad for a pongid. 
Whether the type of dental articulation ascribed to it by Woo 
could be lost in the evolution of a hominid from a pongid is an 
unanswered question. In any case the Diy'opithecus teeth from 
China seem to be more nearly hominid than those from Europe. 


Ramapitbecus, a Possible Ancestor of the Hommids * 

I It igi35 G. E. Lewis and his associates found the jaws and 
teeth of many Dryopithecines in the rich fossil-bearing deposits 
of the Siwalik Hills in northwest India, They sorted these into 
five genera, four of which they named after Indian gods: Sioo- 
pithectis, Stigrivapithecus, Bramopithecus, and Hamapithecus. 
Tlie fifth was called Paleosimia. Although Ramapitbecus has been 

^ Le Gvp^ Ciarl, in igSop culled it only "pixsbnbi/" a part of this unImM. Clarke 
The of Afflrt (Chicflg)Oi Qundranglc Books; i^&o^ ax4. 

“Simpson: op, p. 6?^- 

*Ju-Kuing Woo; ”Pi)*oipi[httTii Ttdh fmm Keiyuan^ Yummn VP, 

VoL k 1 (1957), pp. as-3^^ Alaw ^f£LEeTbk of Dryopithecus frmn 

Kelyiaan,* VP. Vd. a. No. 1 ( pp. 38 - 4 *- 

* W, K. Gitgnry, M. EleliiriEin, Rnd G, E. LowU^ 'Tossil Anthropoids of the 
Yalc^Quiihridge India EKpeditiof) of igi 35 K'~ CIWP^ No. 49s 

Elwyn “Hio phyltde Fositktti of Rumapiiheetis/* FYTM, No. 57 

{1961). 
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railed Upper Pliocene or even Early Pleistocene, it is now as¬ 
signed to the Lower Pliocene along with the other four genera, 
and all arc roughly contemporary with the other Diy'oplthecices 
mentioned above. 



Fic. IS F\amopitkeaiM hreviroifis. The typ^ of Rafnapiih^fruw hrevi- 

rostit^ a ^llocen« ^pc iT-Otni ihs Siwilik HeUs of Northcfn India, whoH upper molar 
and proioolnr teeth resemble those of man. In thla figure Simons hets projected 
the mape of the whole pnl^tal ajo, which appeari rounded as in man. ( Drawing by 
Simons, 1961 [PYPM, No, 5;?, Fig. aj with permission,) 

The most hominid-Iooking of these specimens is the piece of 
right maxilla of hreo frostw, which contains the first 

two molars, both premolars, and the root of the lateral incisor. 
Tire socket of the canine is also preserved, and the lateral wall of 
the socket of the median incisor. Simons, who has recently re- 
studied this specimen, has reconstructed the palate, and esti- 
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mated the sizes of tJie missing teeth from the sizes of their sockets 
and thespace avaiLiblc toeacli in the tooth-row. 

According to tliis reconstruction the palate is arclied, as in 
man; the canine was no larger than the first premolar» and was 
thick mesiolahtally as in man, instead of spa to late, as in apes; and 
the ratio between the sizes of the front teeth (premolars and 
canines) and those of the cheek teeth (premolars and molars) is 
roughly the same as in man, and not as in the apes, wliicli have 
relatively large front teeth. Enough of the maxilla is preserved 
to sliow that tlie upper jaw ivas more manlike than apelike in its 
depth and degree of prognathism. In view of these findings, 
Simons has committed himself to the opinion that Botnapifhocus 
hreuirosfis was, in fact, a hominid, the first known of liis subfamily. 
What others w'ill say about this identification remains to be seen. 

In anv case, India and China may well have been tlie breeding 
places of the Hominidac, either through Ramapithecus btevirostis 
or some other species, just as Africa was the cradle of the chim¬ 
panzee and gorilla. The origin of the orangutan is still a mystery, 
as no bona-fide orang is known l>efoTe the Pleistocene. 

Kentjanthropus Wickori ' 

Late in 1961 Leakey turned the putative homfe of the homirtids 
hack to Africa by discovering a Pontian (Early Pliocene) primate 
specimen in the orange grove of a white farmer, Fred Wicker, at 
Fort Ternan on the Gulf of Kas'irondo in Kenya, This discovery 
was announced on March az, 1362. The Argon-40 date deter¬ 
mined at Berkeley is 14 million years, within the accepted span of 
the Fontian, and the fauna belongs to that period. 

The specimen, like Ramapithecus, consists of a piece of the 
right maxilla. It contains the second and first upper molars, the 
second upper premolar, and the freshly broken stub of the first 
upi)er premolar. The right upper canine, found separately, has 
been glued into the distal cup of its socket. 

The specimen is lietween 4 and 4,5 cm. long, and all the teeth 

® L. S. B. LiTjlteyK "A Nifw Lower Pliocene Fimll Primate From Keny.i/' 

Ser. 13, vol. 14, pp. 19^31 {publisk*^ May sa. 
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are viithin the human size range. Both molars have tlie Diyopi- 
theciis Y-5 cusp pattern, and show no special features such as a 
cingulum, enamel extensions, or enamel pearls (seep. 358) which 
characterize certain human races. The size progression from the 
molars to the second premolar to the first premolar to the canine 
is the same as that found in Homo but not in Australopithecus — 
the first premolar cannot have been much larger than the canine. 
The canine is short and does not extend downward below the 
occlusal level of the other teeth. 

The only morphological pecularlty of the teeth which 1 couM 
observe was a considerable surface relief on the inner or lingual 
side of the canine. Like most but not all human maxillae, and no 
others, that of the Fort Teman primate had a canine fossa. 

It is easy to speculate on the relationship of this specimen to 
Proconstii, Ramapithecus, the living apes, Australopithecus, and 
man, hut until more details are available, to do so is not only im¬ 
polite but also probably unproHtahle. 


The Pleistocene Apes of China 

As CHINA is the gateway lietween the Oriental region and 
the Palearctic, we should not be surprised to find that during the 
Pleistocene a number of higher primate genera in addition to 
Homo had established themselves In that country. Among them 
is the orang and an animal with huge molar teetli known as 
GigantopUhecus blacki* first described on the basis of molar teeth 

^ D. A. Hooljer: "The Geoloj^cal Age of FUhecauihropm, ^fe^QntltrQpui^ uid 
CfgdnlcTpAhtftruj,** AJPA, Vd. ^ Ha. 3 (x95i)» pp- 165-51. 

G, H, H. VEHn Kcctiigfvyald: "'Gjgdnfopiffi^nff htacki von Koenigimnli]^ a Ciimt 
Fossil Homjnid from th? Picistacenq of South Chirui,” APAAf^ VoL 43, Part 4 
(i953)p pp. a95r-325r 

W. C. Pel: "Giant Ape^s Jawbone Discovered in Cbina^'* AA, %'oL 59^ No. 5 
(^ 3 S 7 )i pp 634-S 

Pci and Y- Ur “Diicorvtjry of a Third htandible of Cfgonfopiffietiis iii Lu- 
Cheng {Kwnuigsi, Swth Chinn)" VP* VoL 3. No. 4 (195^)1 pp- iQo^aoo. 

Wr L. Stmiis, Jr: *'Jnw of Gi^tmtopifhecujt " Vah isig. No. 3350 

(1357). P’ 65S 

S. Gstm and A. B. Lewfs: T'ooth-Sjze, Body-SizCp and ^CiAnt' FoissiL Nfom/* 
AA, Voh 60, No. s (1958)+ pp^ S 74 -*o- 

"More Ciganfop/ffiMu/' in Nffiitj ond AciivUies^ VP* VoL 2* No. 1 {1958 )p 
p- 67, 
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recovered from Cliinese pliarmaeies, wliere they are sold as tooth¬ 
ache medicine. Between 1956 and 1958 three lower jaws of this 
species were removed from a cave in a Ingh cliff in Kwaogsi 
province. According to Pci and Li, this animal lived in the Lower 
Pleistocene, or Villafranchian, earlier than Sriianf/iropus. How¬ 
ever, the time gap between those two Chinese primates is too short 
for GtgnnfDpiihcctis to have been an ancestor of man, as some 
have claimed, whatever anatomical arguments may be produced 
to favor such a descent, for in some wavs his teeth resembled 
man’s more than those of the hvlng apes do. l"he tooth pattern 
was esscnUally pongid^ but tlie sides of the jaw are convergent 
like those of prosimiuns, and the teeth are worn down all along the 
line, mdieating a rotary grinding molioUp os in homimd^. Once 
again we are impressed with the capacity of the primates for 
parallelism^ According to Bcmanc (ig6o), was 

definitely a pongid, at the end of a special line. It was less human- 
like til an a female chimpan?.ee and about the size of a large 
gorilla. 


Possible Survivals of Chinese Apes 

The Pleistocene ended—if it ended at all—only ten 
thousand years ago, a mere yesterday zoologically^ It would be 
noteworthy if alt of the apes of China, the number of genera being 
still undetermined,^ could be shown to have become extinct at the 
close of that period. But there is evidence that they did not do so. 
For example, the philosopher Hriin-Tzu, who lived a hundred 
years after Confucius, or alxiut 400 n.c., definitely states that an 
ape the size of a man and covered with hair lived in the Yellow 
River Valley in his day, and also that it stood erect. Furthermore, 
the Liang Annals, wTitten in the time of the Warring States^ 
200 EX. lo AhO* 200, places apes in Sin-Kiang province, north of 
Tibet, near the country where the giant panda was first found as 
recently as 19130. 

A tliird book^ entitled for Recognising 

G. HeWrer: *The Oesewt pf him and the Ftocnt FohiJ Record k** C 5 /iSj VqJ. 
M fi 959 h PP- s.:^-44- 

A. Rtmane] Stellung von Gigtinj^opithr^mt/ AAm.^ VaL 34, No. 

(1060), pp. 14^-59^ 
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Various Diseases, which originated in Tibet and was published in 
Peking at the end of the eighteenth centiirj’' t]>ough it was prob¬ 
ably written earlier, contains a systematic description of the fauna 
of Tibet and neigliboring regions. Many species of mammals, 
birds, reptiles, fisb, and so on, are included, and each is illustrated 
with a recognizable woodcut, Not one of the animals is fantastic, 
composite, or mythical. Among them, in a group of monkeys, a 
tail-less, bipedal primate is shown standing on a rock, with one 
arm stretched upward. Trilingual captions in Tibetan, Mongolian, 
and Chinese designate it as a man-animat, A different and more 
detailed Illustration appears in an edition of the same book 
printed a century later, in Ulan-Bator, In this edition the text 
reads: “The wild man lix'es in the mountains, his origin [this word 
probably means habitatl is close to that of the bear, his body 
resembles that of man, and he has enormous strength. His meat 
may be eaten to treat mental diseases and his gall cures jaundice." 

How, if at all, this wild man is related to the so-called Veil or 
Abominable Snowman remains to be determined, along witli its 
relationship to the Pleistocene fossil apes of China. If there really 
is, or has recently been, a large bipedal primate in central Asia, its 
discovery, dead or alive, would be of enormous importance, not 
only for primate taxonomy but for its bearing on the theoretical 
relationship between the erect posture, tool-making, speech, and 
culture. 


Hominoids and Hominids’^ 

F n o M FropHopithecu-s on ( page 196), we have been describing 
Hominoids—first hylobulids, or giblx>ns, tlicn pongids, or great 
apes—as distinguished fiom homiiiids, or man and kin of men. 
Two fundamental features distinguish hominids from their closest 
kin, the pongids: posture and teeth. Hominids, by definition, 
stand erect and walk with their hands free from the ground. Pon- 

* E. Vl^rlc: "Old Lltcrai^i^ Evide^noi^ for the Existimre of the 'Snow Man* In Tlbrt 
and Vol. 53, j^rtpcle No. 203 (1959), pp, 132-4. 

*The most dcEnilcd And aiiftioritotfve work on this subieti, indudEOg bolli 
aad \s Hebcreri “Die FosiiilgtsdikbtQ der ffomi- 

noidea,"^ in H. Hof^r,, A. SchiiLx, and D. Sterck: Frhnaloio^at, Vd, 1 tBaid. 
195 ^). PP- 379-560, 
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gids biachiate, walk on their knuckles, or both. Hominids liave 
smalt canine teeth that do not project above the luxe of occulsion 
of tlie otlicr teeth; they have no gap between die upper canines 
and first preniotars^sucli a gap is known as a diastema—and the 
two lower premolars arc more or less the same in shape and func¬ 
tion. Pongids have large, long canines, usually a diastema, and 
the first premolar is laterally compressed and has a shearing buc- 
cxil edge for scissors contact with the upper canine. In each side 
of the lower jaw- of pongids a hole known as the mental foramen is 
located near the lower border of tlie bone, to clear the long root 
of tlxe canine. In hominids this foramen is located higher up, 
because the root of the canine is shorter. As we examine the fossil 
record in search of hominids, these points must be borne in mind. 

Oreopithecus bambolii,* the Stmnip Ape 

A RECENT, much publicized hominid possibility is an animal 
found in great abundance in the so-called Pontian fossil licds of 
central Italy, which consist, like those of China, of lavers of bg'* 
iiite. These beds are attrilutted varicnisly to the Upper Kfiocene 
and the Lower Pliocene, and cover the i>eriod hetween about 10 
and 16 million years ago. This is also the time of Kenyanthropus, 
the Fort Tertian primate. 

“Hiirecit-r] SysteTnaliMrlicii Stellung wn OreopithecusJ' VNGB, Vol. 65, 
No. I (igs4)r pp- 

"Of€€fpiifit*cus Ccrvals^ A pH'liii] neport,** pp. 1-4S. 

Hijry.clcT; "'Hic SignificiinLY of Orcapiihavits io the Genealogy of TH- 

VdS. i, Np. 5 (iy6o), pp. ^64-7.1. 

Stnius: hmnholii,^ Vof. laSi No. 326$ ppr 

345 -® 

Strnus: ”A Xrw Slcelclmir Vol. taS, Np^ 3323 (l95A}» 

P 5 ^ 3 ^ 

Straus: Orin^pithtetts ItamhotH u PrtmltJvc ffdininid^'* Vol, 133, No^ 3 

pp, 511-1 a, 

Strniis^ "Craniil Gipjicil:y of Oreopithetrm IttjmbitUtr Science, Vol. 133, No. 
34 z 5 (i96o), pp. 670-3, 

Simons: and Orcopiihem.f^’^ Noture^ Vol. 186. No. 4737 pp. 

634-6. 

A. H. Schultz; fiA-obachtungcji utul Ma^se am SboU’ft: %'dd Oreopllhe- 

C1U*" ZpfuA, VoL 50, No. 3 pp. 

M- FiEtIcr Mid I. A. E. '"A ConEfibiitiDii to the OdootolDgy of Owh 

pithecus/* BBMSt VpJ. 4, No, 1 (pp. 

Er Bone: "‘Ormpiihctuw buTnbuBi, A Propos du Jalonnement Tertiine de 
April 3 o, pp, 31^46. 
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First found in the i86o's and called Oreopithecus, these re¬ 
nt ains were assigned to various taxonomic categories until Hiirze- 
ler reopened the question with new specimens in 1956. Early in 
1958 he found a nearly complete skeleton, which at the time of 
writing has not been fully described. This animal had been mired 
in a forested swamp and covered while still whole, before 




Fk. 16 TBe Si^VLL OF Ofeopiikscwt 
R£CosmucTtoH. ( aiittr Hilrjclerp 1960-) 



Fie. 17 The Seui.l of OrcopUhecui; 
Drawn mOM A FHOTiDCfiAFH. This 
picture, draum fioni n photogriiph of 
the skull as It lay in its mutfis, alFizr^ 
fruni tiiirKelcr^ reodnstmctiQn \n two 
jo&petrCs: the nuchal crest is higlier^ 
and the mandible is biowti nut In the 
region, as among the leaf¬ 
eating Un^rs, and suggesting a 
spccinlized diet of soft vegetable mat¬ 
ter. (Drawing after a pb^ogiaph by 
HiiraJer^ 19&.) 


predators had had a chance to find the body> He W'as not a moun¬ 
tain ape, as his name implies, but a swamp ape. 

The creature apparently stood some 120 cm. or 4 feet hi^, 
about the height of a siamang. Its skull is smalt, with a length of 
125 mm., a breadth of 85 mm., and a capacity of between 
27s cc. and 530 cc., which places it in tlie same brain-body-size 
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ratio as living apes. Altliough there is no sagittal crest, the supra- 
orbital ridges are very heavy. Unlike tlie faces of apes and early 
men, its face is short. However, the zygomatic arch orginates in 
the malar bone forward of its position in apes but comparable to 
its position in man. There is a suggestion of a nasal spine and the 
nasal bones project beyond tlic surrounding level of the face; both 
are manlike features. The symphysis, or sagittil midline, of the 
lower jaw is steep but chinless, and the mentul foramen highly 
placed. 


UPFEfl 3RCI MOLAA UPPER 2ND MOLAR 




udut 


Fic. iS TffE Specialized Dentition of OFCopithecus. The tooth on ihc left, (hi? 
upi^r right thkrd molar, ha.s a ismnll cusp^ or conylld, Xhc e^^nter of ihe crovb-n, in 
addition in the Jive cii^s chanietcrutic of flic DtyopllJtcctiicv, apes, and 

liomEiiid.v. All of Us eusps ftne high and pointed. The tipper right HocosKi pmnoJor 
flvt: ousfKE, like a mokr, and the two pTincipal oispb arc high nad pointed. 
(Drawings after Butler aod Miles, 19 ^,} 

The teeth, w'hich have been thoroughly studied by Butler and 
Miles, are similar to man’s in some respect,? and verv' different in 
others. Hie canines are small and sliort, and in eleven of twelve 
knowm jaws a diastema is lacking. Actually, a diastema appears 
now and then in human jaw’s and is sometimes absent in apes. 
However, the canines occlude differenlJ)' from those of hominids 
or apes. Both lower premolars arc bicuspid and of the same shape; 
the shearing edge of tlie first premolar found in apes is lacking, as 
one would expect because of the short canines, The molars are 
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long and narrow. They have a hi^ oone relief, witli a very un- 
usual central cone, and tliin enamel. The enamel in human teeth 
is nearly twice as thick, enabling meti to chew more and to live 
longer under primitive conditions—unless Oreopitftecvs ate soft 
food. 

Butler and Miles find twelve features in which the Ore&pithecus 
molars differ from those of men, and in most of these twelve our 
molars resemble tliose of the apes. And the Oreopithecits molars 
bear no relationship to those of Old World monkeys. The authors 
conclude: “This peculiar combination of primitive and special¬ 
ized characters seems to indicate that Oreopithecus is the termi¬ 
nal form of an independent phyletic line that eKtended back prob¬ 
ably into the Oligocene."' 

WTiile Hiirzcler has concentrated on the preparation of the 
skeleton of Oreopithecus and Bulter and Nfiles have studied its 
teeth, Schultz has concerned himself witli the postcranial skele¬ 
ton.* It was the appearance of the pelvis and limb bones which 
initially led Hiirzeler and de Terra to the widely publicized 
theory' that the animal might have already assumed the erect 
posture. Schultz has effectively undermined this concept. He 
took twenty measurements of the pelvic and limb bones, exclusive 
of the hand.s and feet, and calculated fourteen indices. Then he 
compared this data with similar measurements and indices from 
ten Old World monkeys of more or less the same size, a gibbon, 
a siamang, a male and a female orang, two male chimpanzees, a 
female mountain gorilla and a male lowland gorilla, a Negro, a 
Hawaiian, and a European. 

The animal had a trunk height (superstemale to symphyston) 
of abotit 460 mm,, w'hicb is in the range of tbe largest Old World 
monke>'s, the orang, and the chimpanzee. Judging by its build it 
weighed about 40 kilograms (S8 pounds), a weight e<]ua]ed 
among the Old World monkeys only by the largest baboons, and 
within the orang-chimpanzee range. Its humerus was as long as 
those of chimpanzees and men, and longer than those of all 
Old VS’orld monkeys. Its femur was shorter than those of Old 
World monkeys and all apes but tbe orang. The head of the hu- 

^ Butler and op. eil. 

• Shultz: "Einigr Beobfichhingeii. . . 
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inerus is much wider than that of the femur, which indtcates that 
the body was supported by the arms more ihao by the legs^ and 
the humerus is 122 per cent as long as the femiir^ a proportion 
found in the siamang, orang, and lowland gorilla. Neither the 
bones of the forearm nor those of the lower leg were particularly 





FtG. ig The Pelvis Asm Femora of Tlie hip drwfting jtjpreirtitfi 

tHej peztirtent bones of a languip the middle one of Oreopithwj^, flfwl the 
bottom one of a chimpanzee. Note ihe lolative shortness pwi brtfadlh of the 
Oteopitliecus pelvis, which In this respect appears hominid^ and the shortness and 
stontne^ ol im femom, which in thU are poogid. (Drawings after Schultz, 
1960.) 


elongated. Although a brachiator^ Oreopitkecus was not ex¬ 
tremely specialized in the proportions of its limb segments. That 
it was arboreal is to be expected because most of the fauna of 
flooded forests is either tree-home or aquatic. 

Several bones indicate that the animal had a stout body. The 
femur is thick in proportion to its length* the lumbar vertebrae are 
heavy, and the ribs are large. The shape of the ribs in particular 
is apelike rather than monkey like, in that the dorsal arm of the rib 


r 
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lies at an obtuse angle to the main body of the bone, whereas in 
monkeys the angle is acute. Five lumbar vertebrae were present, 
compared to between six and eiglit in monkeys, between four and 
six in gibbons and men, and between three and five in the great 
apes. 

The form of the pelvic hone (os coxae) is of pardcular interest 
as it led to the early conception that Oreopithecus stood erect. 
The pelvis as a wliolc is broad, but no broader than in apes. How¬ 
ever, ihe ilium of the pel\ns is long and high: that of Oreo¬ 
pithecus is shorter, as in man and in the larger Old World mon¬ 
keys. The pubic symphysis is short and straight, as among apes 
and men, but not monkeys; the ischium small and short, as among 
apes and men, and not long as in monkeys, gibbons, and one 
extinct hominid that will be discussed in the next chapter (Aus¬ 
tro topdheews). Apparently Oreopiihecm had not yet developed 
the pelvic peculiarities of the other large brachiators* 

Schultz concludes that Oreopitheetts is a catarrhine, but that it 
does not belong to the Cercopithecidae because of peculiarities 
of both teeth and body. It belongs to the siiperfaTnily of Homb 
noidae, but not to the gilihons (tlylobatidae) because of its 
teeth and ischiam, its short femur, and short lower arm bones. As 
for the family of Pongidae, its kinship is near but not exact: five 
lumbar vertebrae is a high number for this group, its ilium has not 
become elongated, and its teeth are aljerrant. It definitely does 
not belong with the Hominidae: there is no evidence of upright 
posture superior to that of the larger apes. In its Itnib fxmes it is 
closest to the gorilla, which is the least efficient brachiator among 
living apes. 

In 1916 Schwalbe called the Oreopithecidae an extinct family* 
and it is either that or a connecting form between the Pongidae 
and Horn ini dae. This will be clearer when more evidence is 
available. Katin in 1955^^ Thenius in 1958,* and Butler and Miles 
in 1959 * have all confirmed SchwalWs theory. One may conclude 
•C. Sohwalbe: ”OE>er dm Tosuffilm Affen* Qreop^lhecm bambalHj" ZfMuA, VaL 
19 (1916)+ PF- M 9 -aS 4 ^ 

^ Kiiliit^ '* 2 ur S^ritHiniXLlk and ^votativ^n Deufung dcr hdhercii Frimnlm,'^ 
E.t/JTPi'rnfitf, Vol, tl iigss), pp* i-i?. 

Th«nii.wr: 'Tcrtiiiiiitnitigniphie und tfrt£are HQminaldmfujide/" AA, Vol* 
aa (195s)t pp. B6-77- 

* Butler and M0«; op. dt. 
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with Schultz that Oreapiihecus adds to the number of knowTi 
fonus of Hominoidea, and constitutes further evidence '"of the 
extraordinary variability and plasticity of this group, to which 
man belongs."* * 

Fossil Primates and Human Evohttion 

At the beginning of this chapter wc proposed to test, on the 
scale of time, the conclusions of eomparative anatomy, physi¬ 
ology, cytology, and parasitologv as to the degrees of kinship be¬ 
tween man and Kis fellow primates. According to these conclu¬ 
sions, man fell closest to the living apesj but these findings ate still 
unconfirmed. To date we have no certain ancestor earlier than the 
Pleistocene, although Ramapilkecus bremrosiis and the Kenyan- 
thropiiS are distinct possibilities, and Oreopilhecus bmnhoUi has 
warm champions. 

We also hoped to ferret out some evolutionary^ rules that might 
cast a few rays of light on man's evolution into geograpiiieal races. 
Zoologically this is relatively minor, but to ns it is important. De¬ 
spite the meager paleontological representation of primates and 
despite many wide gaps in the record, we discovered a few en¬ 
lightening continuities. 

The primates appeared early in the history' of mammals as a 
very generalized order of tiny animals, arborcah virtually omnivo 
rous but with an accent on animal proteins, and reproductivety 
primitive. As prosimians they showed a remarkable adaptive ver¬ 
satility^ Some became nocturnal, some acquired a slowed-down 
metabolism, some lost their tails, some poked the spines of their 
dorsal vertebrae through their skins as weapons, and some grew 
chiseling incisors like those of rodents. From these adaptations 
several superfamilics passed into a higher adaptive grade, that of 
monkeys (the simian), and they made this transition independ¬ 
ently in both hemispheres. Both groups acquired stereoscopic 
color vision and rapid locomotion in the trees^ throitgh brachia- 
tion. 

It is possible that in South America the marmosets and the 
cebus monkeys creased the frontier from the prosimian to the 

^ Schultz L cp. cLL^ p. 14S; tnrulatioii minr. 
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siiTiLari grade independently ako, ju^it as four different kinds of 
reptiles once became mammals. It is equally possible tliat the Old 
WorUi monkeys and tlie ancestors of the apes and men made the 
same transition separately, although this too has not been proved, 
Parallel evolution, in separate hut genetically simitar populations, 
is a primate commonplace, and a zoological commonplace as well. 

Another fact of outstanding signilicancG evidenced in the pale¬ 
ontological record is that in the early epochs of the Cenozoic, tens 
of millions of years ago, all the primates were small, ranging in 
size from mice to squirrels and cats, In the Miocene only Procotr- 
sul. as far as we know, was bigger than a gibhon. In the evolution 
of the different primate lines the principle of allometry, or the 
sliift of bodily proportions with growth, has been at work. In the 
elephants the leg and foot had to become columnar to support 
the animal's increasing weight. In a brachiating primate the hand 
needed tendinous supports once a certain weight threshold had 
been readied. In a bipedal primate the pelvis, legs, and feet 
needed special modifications for a large animal that a small ani¬ 
mal did not need, 

Several families of primates learned to brachiate independently, 
and it is possible by the same token—although wc cannot prove 
this—that more than one subfamily or genus independently be¬ 
came hipcdally erect. In different families, some genera have 
grown more intelligent than others. In fact, although a definitely 
identified early ancestor of man still eludes us, we have dis¬ 
covered a pattern that we might look for when we turn to the 
history of our own egocentric species, as well as that of other prob¬ 
ably less articulate, aud extinct, species and genera in our own 
family. Because changes of all magnitudes, which evenhialty 
designate species, genera, and higher taxonomic categories, be¬ 
gin at a subspecific level, what we have learned in this chapter 
provides a background for a realistic evaluation of the evolu¬ 
tionary parallelism that exists and has existed between various 
geographical races of man at successive stages of human evolu¬ 
tion. 
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The Origin of the Hominids 


E HAVE TRACEij in some detail the family histories of 
all the primates, except the Honiinidae, from the Paleozoic to the 
present. That of the Hominidae lias been postponed until now for 
two reasons. They include all fossil and living men, whose evoki' 
tion into races constitutes the main subject of this book, as well as 
a subfamily of related manlike creatures, the Australopithecines, 
They are the only primate family lacking a known, proven ances¬ 
tor who lived before the Pleistocene. Not a trace of the liominidae 
has yet been found in a deposit incontestably older than the end 
of the first half of the Lower Pleistocene.’ Yet between that time 
and the beginning of the Middle Pleistocene their bones or tools 
or botli were deposited in several sites scattered all the way from 
Algeria to South Africa and Java. What happenerl to the Homini- 
dae during this earliest known period of dispersal is pertinent to 
the sttidy of human racial origins because the dillerentiation of 
races may have begun by or during that time. 

Did the Hominidae exist before this dispersion took place, and 
if so, where? These cjiiestions cannot be answered conclusively on 
the basis of existing information: entire families and subfamilies 
of primates remained bidden over vast geological periods. Gaps of 
over 30 million years separate the tree shrews and tarsiers from 
their last known ancestors, and the chimpanzee and gorilla are 
parted from Proconsul, an ape whose name will appear fre<|tiently 
in this chapter,by 25 million years. 

* potsibly for one Au^tmlopJlhcciiic fragment from Teliad, to be tle- 

scrfbetl later, and unless Bflnwptffifeui and the Fort Teman prlntati! are hominids. 
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Of 118 families of mammals living today,’ ig first appeared dur¬ 
ing the Eocene or earlier, 22 during the Miocene, 13 during the 
Pliocene, 12 during the Pleistocene, and 27 in the Recent epocli. 
During the Pliocene, which lies in the middle of this progression, 
the several families of large land mammals evolved, including 
elephants, rhinoceroses, and hippopotamuses.* In contrast, most 
of the land marnmals that first appeared as families during the 
Pleistocene or Recent epoch are smalt creatures: rodents, insec- 
tivores, and prosimtans. The Pliocene, therefore, was a reasonable 
period for a family of fairly large-bodied animals with only one 
living genus, tlie Hominidae, to have evolved in. If our family 
came into being during the Upper Pliocene or during the initial 
phase of the Lower Pleistocene, no paleontological precedent or 
protocol was violated. 

The bulk of the anatomical and physiological evidence re¬ 
viewed in the last two chapters strongly suggests that our ances¬ 
tors evolved from the same primate stock as the chimpanzees, 
gorillas, and orangs. We differ from these three apes and from 
the Early Miocene ape, Proconsul^ in three principal respects: 
locomotion, brain size, and dentition. Neither locomotion nor 
brain size is sigriificant as far as onr relationship to the living 
pongids is concemeth The apes might have begun to hrachiate 
before our ancestors rjiiit their company, or owr ancestors might 
have begun to hrachiate, with the apes, before walking erect. 
And the brains of all evolutionary lines of primates must have 
I>een small at the beginning. But dentition is a more serious harrier 
to kinship with the living pongids, all of which have interlocking 
canines and shearing lower first premolars. The shift from the 
shearing and crushing type of teeth peculiar to all living and most 
fossil apes to our grinding type was a dramatic one, which may or 
may not have taken place more than once. 

Pending more discussion about Kcntjonthroptis, the leading 
candidates for the title of Pliocene ancestor of the hominids will 
still be the Dryopithecinae Found in the Siwalik deposits of 

^ Cairtiliitixl frnin C . G. I lift of 1945. 

* The hlppcpotamiuf Ei a l.md aninid in ibi? sense tlint il otit of the 

water at night io Feed an dry tond. 
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northern India in the 191305 by G, E. Lewis and his associates.* 
Because these consist of teeth and jaws alone we do not know 
whether these apes brachiated or walked, nor how large their 
brains were. We know only that for some reason their jaws were 
shorter than those of other pongids and the teeth of some of them 
were no larger than those of the living genus Homo and were, to a 
certain extent, manlike in form. Others had larger teeth. The 
body sizes of all these genera are unknown. 

In tive genus Ramapithecus an evolutionary sequence, pointing 
in the hominid direction, may be traced from R. luriensts of the 
Lower Pliocene to R, brevirostis of the Upper Pliocene and initial 
pleistocene. In this sequence the molars grow w'ider (lahiolingU' 
ally) than they are long (anteroposteriorly). The premolars be¬ 
come bicuspid, and although the lower first premolar is still sec¬ 
torial, the canines are small, and there is no diastema, or gap 
between the upper canines and the upper lateral incisors. The 
incisors rise steeply from lioth jaws, and the alveolar prognathism 
is less than in some lii'ing human beings. 

Proconsul himself, who sired the gorilla and chimpanzee, was 
an African Dryopithecine, and the earliest member of his family 
yet known. He w-as related, either as an ancestor or as a cousin,'* to 
the Dryopithecines of Europe and Asia, which lived from mid- 
Miocene to Early Pleistocene and w'hich included the god-apes of 
India, Gigantopitkecus, and the as yet mudentiBed ancestor of 
the orang. An ape identified in 1951 by LeCros Clark and Leakey 
by its teeth as Sit:opithecus africanus, attributed to the Lower 
Miocene of Kenya, may have been the link between the African 
and Eurasiatic Dry'opithecines, Therefore Proconsuf could have 

* G- E. Ixfwis: Trirliinimr%* N&tkc of ihc Xtw Man-Ulce Apes f3i>m [milt*” 
AjSc, Sotr 5, No. 37 {1934)1 PP ^ 161-7®. 

W. K. Cregfiiy^ Al. Hcllmnn, and G, E. Lewit^ "Fossil AnKkl^pDids or thi? Yule 
€ftmbridj;c Itidk EirpcdiliDTi dl i^Sp” CIWT, No. 4 <js { 

Sm also G- FicljcTcr: Fossilgcsthichte dcr lioTnirwidiaJ^ Primalohgia 

pp. 379 ^ 5 ^^ 

® In the sense of G. C. SlnipsoiiK who wrote, m 19451 "Thu f Dr>n[>pithcciiiao 
are pralmblv a \'fry helerogoncoui group which represents a stage in pn'mate 
hilinn rothcr than a single phvJimi and iu hranthes. Thus the difTerenl Fonginac 
probably «roM? Frosn different Dryopitheemoe so that the separation of the itih- 
families is not phylogenetic cbs^ificatiofip but tbt truo phyk are not really dis- 
ting)uf^<^ present/' (p„ 16S) 
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been our ancestor, either tlirough an African line including the 
Fort Ternan primate and distinct from that of the gorilla and 
chimpanzee, or through an Asiatic line that left Africa in the 
Miocene or Pliocene and returned in the Lower Pleistocene. This 
geographical problem cannot be decided on present evidence. 


Australopithecus and Homo 

W H EB E V em it originates, a new family can arise when 3 group 
of animats adopts a new ecological position by a radical change 
of hehas'ior, as, in the case of man, by walking erect, using tools, 
talking, and seeking food on the ground in groups. But it takes 
time for a new family to branch into a numlier of genera and for 
genera to give birth to species, either by succession, branching, or 
both; and our family, as we know it, has bad very little lime. 

The know')) Hominidae are divided into two genera, Aw-s- 
frcfopif/iccus and Homo. AustraiopUhecus lived dimng the 
Lower Pleistocene, with a slight overlap into the Middle Pleisto¬ 
cene. Except in Java, Homo is so far deHnitely know'n only from 
the beginning of the Middle Pleistocene onw'ard. The question 
thus arises, is Homo descended from AnsHnfopiihccus by evolu¬ 
tion through succession, i.e., by phylelic evolution, or did the tvvo 
genera arise from 3 common ancestor tlirough branching, after 
which our genus replaced its brother? 

Both theories have w'arm champions, and the question is not 
likely to be decided immediately. So that w’e may understand the 
problem as clearly as pcissible I shall devote the rest of this chap¬ 
ter to the first known phase of hominid history, the Lower Pleisto¬ 
cene, and particularly to the Australopithecines * 


mmt AustnilDpilhecini-^, denoting a fubfitnliy, was coined by Gregory 
and Hellnwri in Wbetber ihest nnir^s achially form n SHhfjittiily or [iiAt a 

jienufi is n miiltc-f of openfon. Crc^oiy and Rirlfmans The Dentirion rf the Ei- 
tiiirt Soiith-Afr^eao Man-Ape AusitatirpifhFcus IFlesitmihrapm) 

Broom, A CoftipaoHw and Phylagenctie StudyA 7 "A/^ Vpl, ag {1939K pp. 

To mateb the term Australopitheeine, the ward Hominine is somelhnes 
used form&n. 
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The Lou;er Pleistocene 

Thi: Lower Pleistocene is the name given the first half of the 
Pleistocene epoch; it is I>elieved to have began about one million 
years ago and to have ended about one holf million years ago. 
Lower Pleistocene deposits cannot be easily distinguished from 
the underlying Plioeene beds every^^here that both occur, but in 
some places an abrupt soil change caused hy uplift and erosion 
marks the Plio-Pleistocene threshold and in others no Pliocene 
underlies the Pleistocene strata at alL 

With the advent of the Pleistocene the climate cooled re^ 
peatedly in certain parts of the earth, and in others there were 
alternating periods of heavy rainfall and drought. New mountains 
rose and old ones increased their stature* volcanoes spouted lava 
and dust* and sea levels rose and fell* as ihe earth s mist buckled 
and waters of the oceans were first imprisoned in icecaps and then 
released, three such cycles occurring in a row. But the icecaps 
were a special feature of the second half of the Pleistocene. Dur¬ 
ing the Lower Pleistocene mountain glaciers formed in stream 
beds several times in different places, hut no ice accumulated on 
continental land masses. When the first icecaps appeared on 
continental land masses* the Middle Pleistocene had begun.’ 

In certain critical places the point in time at which the Pleisto¬ 
cene began is defined by the appearanee of cold-adapted molluscs 
in previously warm waters.* The change in molluscan geography 
is matched, on land, by the appearance of modem genera and 
subfamilies of horses, cattle* elephants (in the form of mam¬ 
moths)* and camelsn These animals spread rapidly and widely 
in the Palearctic, Nearetic, Oriental* and African regions. 

The fauna to which they belonged is called Villafranchian, after 
a site in Italy. In the original sense the name meant a particular 
assemblage of mammals, hut in various places these animals con¬ 
tinued to evolve* so that many old species were replaced by new 

^Scis J. K. ClkEiHi^woiihi Tiw Quaicrmay Era E. Amolil ^ Co.; 

19s?). 

*5(!c F. C, Howplh "Thf ViliaJmnctiian and. Human Ori^s,” VqI. 

No, 3379 ( 1959 ), PP- *31-44 
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ones. Some genera even replaced others. The Lower Pleistocene, 
with its challenging alternations of climate, was a time of rapid 
mammalian evolution. Many authors use the term Villafranehian 
as a synonym for Lower Pleistocene. This practice has caused 
some confusion because many local faunas of the middle and 
latter parts of the Lower Pleistocene are Villafranehian only in a 
general and derivative sense. 

Lower Pleistocene sequences of the Old World, some geological, 
some faunal, and some both, are best known from Europe. Pales¬ 
tine, India, Java, China, and several parts of Africa. In western 
Europe a succession of mountain glaciers and associated drops in 
temperature produced first a cold phase, then a so-called Tiglian 
cool interglacial, then the two mountain glaciers known as Gunz I 
and Giinz II, and finally the Cromerian Interglacial, w'hich was 
followed by the beginning of the Middle Pleistocene. In Central 
Europe three local mountain glaciations, called Donau I, II, and 
III, occupied the same general time span * 

In Palestine two successive earth movements, or riftings, 
opened the crack that created the Jordan Valley and the Dead 
Sea. The twisted strata and dislocated blocks so formed mark the 
thresholds between the Pliocene anti Lower Pleistocene and be¬ 
tween the Lower and Middle Pleistocene. 

In India the Pliocene deposits of the Siwalik Hills, so rich in 
pongid fossils, are overlaid by two successive Lower Pleistocene 
levels, first the Tatrot, titen the Pinjor. The Tatrot is Early Lower 
Pleistocene, and the Pin for is contemporaneous witfi tlic first of a 
series of four Himalayan glaciations, corresponding to Giinz in the 
Alpine series. Although much alike, tlie Tatrot and Pirijor faunas 

* As ] wrilc, ibU ckssificiilicwi k cbtnging. B. has pnorpas^ a. npw way of 

dlvidEng lbs half of the Plelstoeune which irmhi?-! sens^. In if Lht 

Lcjwer Pidstocenc is syntinymoiM with the V Llbf ranch inn, which F, O ark Hmvd] 
calls the Basal Pleistorttie. Tlius tKp Ctlot gbdalions, the CromcriDm TittcrgbcfaJ. 
and the MindedFbici gLidatjon £ including ihe Cnrtc^tiiim lnten.tatlial betw^een 
Mindel 1 and Mhidcl II) together bccomp the Lower idd]e PIcistcxtiTve. Then iht 
Second, Cteat, or IlEibtein InttrglneJal and the fnllowin^ Rhu, Snale, or Tlilrd Cla- 
dation bcOQirte the Upper Middle PJeUtocene. What lelt icmains Upper Pldslo- 
before, Although this scheme has much merit, it needs to W gcnemlly 
accepted {as ft pfobahly will be) before 1 cim mv it fn a boot. B, Kurten; "The 
relative ages of (he Au$tiiklepithcdfi«i of Ti^n^vaal and the PlthecanOifOpEnci of 
Java," tn C. Kurtli; EWutjon md (Stuttgart: Gustav Flscbw Verlag; 

196a )ppp. 74 -Bo, 
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are differentiated by the presence or absence of certain species. 
For example, Rtinmpithecfis, the Dryopithecine ape with the most 
humanlike dentition so far described, lived on into the Tatrot but 
is not found in thePinjor. 

Most of java was submerged during the Pliocene, but during 
the Pleistocene the land rose, starting at the western end. Geologi¬ 
cal deposits in ttie western part of the island are clearly Lower 
Pleistocene, like those of the Siwaliks. In the eastern part of the 
island the earliest fauna is found in the Dj'ctis beds, which have 
been called contemporary with either the Cromerian Interglacial 
or the beginning of the first Mindel glaciation of the initial Mid¬ 
dle Pleistocene, These beds contain a so-called Sino-Malayan 
fauna, including the orang, gibbon, and two hominids, all of 
which are believed to have originated in south Cliina and to have 
reached Java via the outer ring of islands. 

In south China the bones of this fauna are cemented in blocks 
of breccia preserved in rock crevices. Because breccia can have 
formed at several different times, these fossils have been dated on 
the basis of their first appearance in stratified deposits elsewhere, 
in this case the well-known Siwalik Hills. There the Sino-Malayan 
fauna is alisent from the Pinjor beds. For that reason Hooijer and 
others, including Howell, call the Djeds fauna Early Middle Pleis¬ 
tocene, whereas von Koenigswald, who did mnch of the original 
research in Java, has consistently stipulated a Late Lower Pleisto¬ 
cene date.’ 

At present von Koenigswald seents to he ahead in this argu¬ 
ment, In 1961 he obtained two tektites (glassy nodules from outer 


^ D. A, Hctoijci: '‘Fo-ftii Miuniniilti: and. iht PIlo-PleisttMifit Boundary in 
PKAW B. Voi. No. 4 t ), 43^43- 

Hooijer [ The Lower Bcpuinlary of FlelstDc^n^ fn Java and fhe Age of 
PitheCanlhrops^/^ ^uniemaria, Vq}. 3 pp- S”H3- 

Hocsiji?r; *Tbe Onrelation of Fosifil MBmina 1 i;tTi Paunns &nd ih* Flio-Plcutitn- 
cent Boundtisy tn Java/' P^CAW B, Vol. 60, No. i (1957)1 PP- 1-1*- 

Howell: Age of the AtistfolopUhecioes of Sotilhcrtk Afrieji,*' A/FA, Vd. 

13. No. 4 C1955)- PP 635-63^ 

Howelh 'The Vdldran^hian and Hiiman Orjgmj:/ Vol, 13.0^ No. 3379 

{J95e)t pp. S31-44. 

Hcbcm; op. cEfpp. 

Voo KcKmig^wald: "Kemarks on the Correlatboo of Mamirialian puunaff pf 
Java and fndia and the Flio^FIci&todcne Benindaiy.^'' FKAW B, Vol- 59 (1956), 
pp. 304-10, 
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$pace) from two different deposits in central Java, taken from 
beds of the Trtnil fauna—the one following the Djetis, ^vjth which 
we are here concerned. He submitted both samples to the atomic 
laboratory of the Max Planck Institute in Heidelberg. There 
W, Centner and H. J. Lippolt tested them by the Argon-40 
method, which will be described in the following chapter. The 
two samples gave almost identical results. The Trinil beds were 
laid down about 500,000 years ago. That is the conventional date 
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of the beginning of the Middle Pleistocene. The Djetis beds, being 
older, are therefore of Late Lower Plebtocene date.* 

In northern China, where no atom-age dating has yet been 
done, sequences have I>een worked out. The Pliocene was warm 
and mainly dry. The Pleistocene, which started with earth move¬ 
ments, w^as wetter and cooler. The Lower Pleistocene deposits 
consist firiit of basal conglomerates, then of a series of sands^ 
marls, and cbys known as the Lower Sanmenian, and finally of a 
bed of sands and silts containing an Asiatic version of the Villa- 
franchian fauna. Next comes an erosion surface caused by addi¬ 
tional earth movements, and then the Upper Saomenian red 
loams, w'hich are Middle Pleistocene. 

In East Africa the giant earthquakes that cracked out the Jor¬ 
dan also split open the Rift valleys and lowered the lake beds. 
Among the flanks of the Rift faces, gullies have lieen eroded 
through 300 feet or more of Pleistocene deposits, some of which 
are seated on beds of basalt. There is no question about locat¬ 
ing a Pliocene-Pleistocene border there ^cause no Pliocene 
deposits have yet been identified. As tliey consist of alternate 
layers of lake-bottom accumulations and volcanic ash, some of the 
Lower pleistocene !>eds are very thick. But these materials can ac¬ 
cumulate rapidly; the thickness of the beds is therefore not an 
accurate indication of the passage of time. 

Five key East African sites have yielded local Lower Pleisto¬ 
cene faunas: Kaiso, Onto, Kan am, Lactolil, and Olduvai, Of these 
Kaiso is considered to be the oldest, Omo and Kanam, rnughly 
contemporaneous^ come next and overlap those below and above 
them in the time scale. Laetolil is the next to youngest and Oldu¬ 
vai the most recent/ At the end of the Lower Pleisloceue the East 
African climate, which had been moist, grew very dry, and during 
the drought the top of the Lower Pleistocene deposit at Olduvai 

*Vois Ktsenigswiiilci VV. Centner and H. J. Lippoltj “Arc of ihe B^Lvalt Flow 
it Olduvnii, East Afncii,” Naiure, VoL 1^, 48^4 {^961}, pp. jao-i. "“Dai 

absi>lkitc: Alltr dva Pill]ct.-inlliiOfHiis EnKrEix's Duboi^,*" in EuH.hr und 

ilominiMtiffn (SKilUriitIi CiuE^v Finhi-r Vurtng; 1962)^ pp. iis-iy. Aho personal 
c.'CPfnmuTiicntian from vun KovniE^-^lcl, December ao, 1961. 

^ Jn the Ens[ Afrrcin hiumis Ewer fouAd iht following pcrttnilaRR of liv-inR 
^pcciest Osiifl, Lartollh 39%' and Okinvai, 36%, The fauna had nnly 

thirteen species^ too few to be stativiciily signlficasih ft. F. Ewlt; “Fuunal 
Evidently on die DiUn^ of the An^tr^lopUliecinacr FTPA, 1957, pp. 135-41. 
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Gorge weathered away. We do nol know how much of the Oldu- 
van faunal deposits were tost at that time. 

In North Africa several sites contain Lower Pleistocene fauna, 
but of a relatively late date, comparable to those of the East 
African locations. The l>est known is Ain llanech (more properly 
Hanash) or Snake Spring, near St- Amaud in the Setif plateau, 
department of Constantine, Algeria. 

In South Africa the picture is confused by the influence of the 
antarctic air masses, which make the local sequence partly inde¬ 
pendent of the glacial and pluvial systems farther north. Here the 
chronology of the Lower Pleistocene is based largely on fauna, 
some of which seems older than the East African series because it 
contains a larger number of extinct species. When we study the 
Australopithecines, this fact will assume a considerable impor¬ 
tance. 


The New Dating for the Lower Pleistocene 

Until August, 1961, most geologists, paleontologists, and 
anthropologists were content to accept, at least provisionally, the 
date of about one million years ago for the beginning of the Villa- 
franchian. Then the National Geographic Society dropped a 
bombshell in a press release, following ft with a magazine article 
in Octolier.' 

The bombshell was a new date for the Zinjanthropus level in 
Bed I of Oldiivai Gorge, Tanganyika, determined l>y tlie newly 
discovered Argon-i|0 method, the same one used hy von Koenigs- 
wald’s associates on Javanese samples. J, F- Evemden and G, H. 
Curtis of the University of California at Berkeley collected several 
samples of volcanic materials at the Gorge and measured them for 
Argon-40 content. The dates provided by these samples, taken 
from the Ziujanthropus !e\’el of Bed I, ranged from 1,570,000 to 
1,890,000 years, with an average of 1,750,000 ^ ears ago. 

The confusion which the public.ition of these dates caused was 
somewhat allayed five montlis later when von Koenigsw'ald and 
Lippolt announced that the basalt underlying Bed I was only 

' C, H. Curtis: "Ooclit for the Agies: Fotsusium Argoo," NG. V0I. lao, No. 4 
(*961), pp. 590 *a- 
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1,300,000 years old. However, doubt was revived after a few 
weelcs, in March 1962, when Leakey declared, on the basis of 
new tests at Berkeley, that the basalt was really 4 million years 
old. 

Lippolt tested two chopping tools made of basalt which von 
Koenigswald had collected in Beds 1 and JI, and a piece of the 
underlying basalt chipped off by Oakley, All gave a date of 
1,300,000 years. Meanwhile Curtis and Evemden, according to 
Leakey, got dates of nearly 4 million years from the same under¬ 
lying basalt, but from different samples. As Leakey himself has 
suggested, it seems likely that the basalt was laid down more than 
once and that different layers have different dates. In this sense, 
everyone is right. 

Either the soils of Bed I were laid down by wind and w'ater 
from older volcanic deposits, or else the different minerals sent to 
laboratories from Olduvai Gorge accumulate Argoii-40 at differ¬ 
ent rates, as Straus and Hunt have suggested." Otherwise the 
post-Villafranchian part of the Lower Pleistocene lasted much 
longer than had been supposed, not only in Africa but through¬ 
out the world- For the purposes of this book I shall adhere to 
the conventional chronology, at least in this edition. 


The Evidence of Tools and Fire in the Lower Pleistocene 

The H o m 1 s In a e are distinguished from the other primate 
families by a behavioral characteristic that can be determined 
archaeologically—the manufacture of stone tools. Whenever 
hominid bones have been found in undisturbed habitation sites, 
tools are there also. Other tools of equal age liave been found in 
disturbed and undisturbed sites lacking liominid remains. This 
does not mean that all hominids made stone tools, onlv that there 
is no proof to the contrary. 

Lower Pleistocene tools whose age can be definitely certified 
have so far come only from North and East Africa. The principal 

^ Von Kocni^wald [ ^ DiU Bbsolytc ALtcr dcs rithwinthr^pai.^ Erechii$ DLibc»i$,"* 
In ^ujthr Euc^uf^nm und penumal cemitkiuui^tkan 

from L, S. 0. Lcnlicjf, 34, 196a. VV. L, Straus, Jr., and C. B. lJunt; The 

Agfrol Zinjaollirqpus,"" Sciencf,, Vui. 13^6, No. 35,13 (19^3]^ pp, 193-5. 
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site in North Africa is again Am Hanech,* situated in or on the 
edge of an old lake deposit containing a Late Lower Pleistocene 
fauna similar to that found at Olduvai.^ 

In East Africa tools have been found with a Kaiso fauna at 
Kanyatsi, Uganda; at the faunal sites of Omo and Laetotil; and at 
Olduvai itself. In South Africa a few tools have turned up in the 
more recent of the Anstralopithecinc cave sites. They are probably 
no older than those from East Africa, if as old. These African sites, 
with the exception of the latest South African one, are older than 
the oldest known specimens of Homo in Africa, and the fossils 
that have been found with tools probably, if not definitely, belong 
to the genus Amtralopithecus, 

The tools that have been found at single sites in large enough 
numbers to constitute complete industries follow a definite pat¬ 
tern. Some are simply oval, water-rounded pebbles split crosswise, 
lengthwise, or diagonally. Others are single-edged choppers or 
double-edged chopping tools, and still others are cnide, simple 
Rake.s. In some of the North and East African sites stone balls have 
been found. These have fancifully been called holas stones, hut 
the most perfect ones are much more plausibly stones especially 
shaped for accurate throwing. Anyone who has played baseball 
knows that it would be easier to hit an animal with a stone shaped 
like a perfect sphere than with a shapeless piece of rock. 

Wherever these implements have l>een dated, by faunal as¬ 
sociations or othenvise, they have come from the later part of the 
Low-er Pleistocene, As they have been found nowhere at the base 
of the Pleistocene, they may !» considered a Middle or Lete 
Lower Pleistocene invention, and as far as we know an African 
one, 

In Eurasia most if not all of the tool-bearing sites or groups of 
sites so far fqimd, from England to the Philippines, cannot be 
shown to be older than the Cromeri.'in-Mindel threshold that 
marks the end of the Low^er Pleistocene, with possible exceptions 
in France, India, and Malaya. 

In 1959 two French archaeologists,R.Agache and F.Bourdier, 

■ L. B^LlDuh Prehiitdire de fAfrique du Nmd fParis: Arts «t Metiers Graphl- 
9ues; 19SS). PP' 159-73- 

^ C, Amirtbourg: "L’Hoininien Fossile d'OliIflway," BSPR, Val, 57, Mm, 3/^ 
(1960), pp, aa 3 r 4 . 
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while excavating a small trench on the highest terrace of the 
Somme River near Moulieres, unco^'cred a Lower Pleistocene 
deposit apparently of Tiglian age. In It they found a tooth of the 
Villafranchian horse ^^enonis, several flint flakes at least 

one of which tliey iticntified as an imjjlement, and what seemed to 
be a hearth.* Additional work needs be done there before this 
discovery can he evaluated. 

In Palestine, also in 1^59, a bulldozer operator accidentally un¬ 
covered what seemed to be a habitation site in a Lower Pleisto¬ 
cene outcrop at Tell Ubeidiya, Israel, near the southern shore of 
Lake Tiberias and just west of the Jordan River. In addition to 
ver>’ fragmentary hominid remains they found chipped halls, 
choppers, chopping tools, and several flakes, constituting the 
industry seen at Ain Hanech and Olduvai, Although the exact age 
of these finds remains to be determined, they are probably no 
older than the two African sites, that is, post-Villafranchian. 

In Northern India tspologicallv good Lower Pleistocene im¬ 
plements of the so-called pre-Soan industry have I)een found with 
a fauna of Cromerian age in the gravels of the Second Him ala van 
Glaciation. These should be at least as old as the Lower-to-Xf iddle 
Pleistocene threshold.' 

In Malaya also, tools liave recently been found in gravels of 
probably the same age, Cromerian or earliest Mindel, which could 
make them as old as the D jet is bbds of Java.* These tools are 

■ H. Agriche unA F. Bfirdtrr; "'D^couverte de Slips Ap|mreinmeEil TailWs ^ un 
Archaciqiif dv. Type Villsifrnnchf^ dans \sl Haiti Tcffdjtst^ SLi|serieurc dp 
la Somincr CflAS, Vol. Ho. a (1959)^ 439“40- 

* M- Slfftrlis, L- Picard, N. S^hiiltiian, and C. Hiia^L ''Villafrapu hian Deposits 
near UlMridiyw in ihe Central Jordan Valley (Pr^llmiiuiry Report>p“ BRCJ, VoL 
9-C, No. 4 {1960), pp, 175-^4^ 

Thtnc renuifiis are said to come from a stratom ccmtalrting in- 

Vertebrate faun.!. Tbe '“M elanupfifji itage" of the Lower l^lpistoccne h a very 
early Lower Pkistooenc Forn'mfikin, entirely viicler wiiter, which could 

hardly have been a liviiig ftwr at the lime it was formed, although homiiiiiLf could 
have camped on the shore. The mamiTialiarh fannu has nol yet been klenlifwd in 
enough detail to pinpoint the exact of the F'leistiiKnio to whkh it bolongi^^ 

but the prclinnnary report ocmtainii rnj ^eniis or species name inconsistent with a 
Lower Pichloctjnc date. 

E. M. Wheeler^ Early Indfa iind {New York: Frocleilck A. Prae- 

ger- i9S9)hPP 

*Attii Sievcltinj;: 'The Paleolithic Industry of Kota Tampan, Femk, North¬ 
west Mabyu^ AF, Vol, No. S 11960), pp, gi-ioa. 
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mostly single-faced choppers. Siam and tiie Philippines are begin- 
njng to yield similar industries, so far undated. Tl^e earliest indus¬ 
tries of the Far East differ in detail from those of the West. Their 
principal tool is the single-faced chopper, and there are no 
flaked balls. 

The currently popular theory that tool-making began in Africa 
in the Late Lower Pleistocene and spread to Europe and Asia only 
at the beginning of the Middle Pleistocene has not yet been dis¬ 
proved, but it faces many challenges as more and more archae¬ 
ological research is carried out in India, southeast Asia, and Indo¬ 
nesia (in the ethnic,not political, sense). However, it seems likely 
that nortlrem China, whose Lower Pleistocene beds have been 
carefully explored, was uninhabited until the Middle Pleistocene. 

Tools and fire are the unique possession of man. Except for the 
unconfirmed discovery of Agache and Bourdier, however, no evi¬ 
dence of fire whatever has been found in any Lower Pleistocene 
site, either in the form of charcoal, charred bones, or discolored 
stones. And, as we shall see shortly, the teeth and jaw muscles of 
most if not all knovi-n Lower Pleistocene hominids were big 
enough and strong enough to masticate raw food, including meat. 


Nnmfc^rs of Eofly //otninirfs 

As ONE would expect, the sites containing Lower Pleistocene 
tools outnumber those containing early hominid bones. An ani¬ 
mal which makes stone implements discards thousands of chips 
and tools in his lifetime, and, as stone is inedible, these artifacts 
usually stay where he has left them, unless they are moved by 
water or ice. He himself has only iSo-odd bones in liis body and 
all of him except his teeth is edible. Unless he happens to drown or 
sink in quicksand his remains will most likely be dragged away, 
dismembered, and digested. Several of our early hominid skele¬ 
tons, therefore, were found under what once was wa ter. 

Ten sites and possibly also a Chinese drugstore ‘ have furnished 
remains of a maximum of seventy-five hominid individuals, pre- 

• Ralph von KoenigiwaM found some fowii t«lh. whkK t« to ^ 

Auitrtlopilhctinc, in the sjunc Chinese phannaeitt in whkh he also found Gh 
iteth- S« page 
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sumably Australopithecines, which will he described in this chap¬ 
ter. These remains have in common the fact tliat they were 
found in Lower Pleistocene deposits, or, if tliey are yoiinger, that 
they cannot be definitely called Ho$no, Their geographical distri¬ 
bution is as follows. 


TABLE 4 

THE D 18 TRIBUT 10 X OF 
EARLT HOMINIDS 



Silt 

iWumber 

South ATiripji 

Taunts 

i 


Sterkfcnleiii 

21 M. 



5 ca. 


SwEirlkmiui 



KromdiTi^ 

3 

£ut Africa 

Olduv'iU Gorsc 

3 


Knn&ni 

Itf) 


Caniu 

i 


Tchad 

1 

Palestine 

Tell [TbeiJiya 

1 

iavA 

Djetls Detlii 

2 

Chihit 

drujipitore 

1 m 


The order in which these sites have been arranged in Table 4 is 
based primarily on the amount of information available for each 
specimen or group of specimens. It may also reflect relative age, 
although this is not sure. 


The South African Anstralopithecines: 

Time, Space, and Taxonomy 

The most numerous and most fullv described of early homi- 

■ # 

nids are the Australopithecines of South Africa, They seem to he 
divided into two successive populations of different sizes and 
degrees of resemblance to Homo, Wliat w e know about them we 
have learned as a result of the energj' and devotion of a few dedi¬ 
cated South African anatomists and paleontologists, notably Dart, 
Broom, and Robinson. Their success Is due in part to the fact that 
in Africa south of the Sahara limestone is scarce. With the modern 
building boom in Johannesburg and other cities along the Rand, 
whatever deposits there are have been subjected to quarrying. 
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djmamiting, and conversion into cement, Like most limestone, tlie 
Transvaal deposits contain fissures and caves, many of which are 
filled with sandy breccia, useless to fimeworkers. These breccias 
are packed with animal bones, mostly those of ungulates, but 
some are the bones of baboons and a few of hominids. Since 1924 
when Dart first identified tlie infant skull of Auslrahpit/iecus 
africanus, fragmentary remains of many other hominid individ* 
uals have been tediously cut out of the breccias. 

So far only five such sites contain these remains. They are lo¬ 
cated in three widely separated regions (see hfap 5). Taung, 
where the first find was made, is in Bechuanaland, six miles west 
of Taung Station and eighty miles north of Kimberley. Kromdraai, 
Sterkfontcin, and Swartkrans are clustered together within a 
space of three miles located sis to nine miles nor lb-north west of 
Krugersdorp in the Transvaal. Makapansgat is near Potgietersrust, 
north Transvaal, 165 miles north of Pretoria. From Taung to the 
three central sites is about 200 miles, and from the latter to hfaka- 
pansgat shout 150. Taung is in dry country, whereas the other 
four are well wateretl. Tliese differences in relative humidity ex¬ 
isted during the time of the Australopithecines, as they do today. 

The Taung site consists of a dolomite plateau scored by deep 
cracks. Into these crevices animal bones had fallen or been 
washed, along with sand, which cemented them into two succes¬ 
sive breccias, a gray below and a pink above. The Sterkfontein site 
is a cave which had a hole in its roof in Australopithccine time. As 
the bones inside had fallen through the roof, it could not have 
been a habitation site. The other three, Makapansgat, Swartkrans, 
and Kromdraai, w ore apparently ordinary caves.' 

The remains from all these sites are as fragmentary as the bony 
refuse from a lamb stew, and consist largely of teeth. It is impos¬ 
sible, therefore, to say how many individuals are represented. 
However, since the initial discovery at Taung, in 1924, of an in* 
fant skull, which was promptly named Australopithecus africanus, 
the remains of several hundred similar hominids have been col¬ 
lected. This skull came from the pink breccia. Following boary 
paleontological tradition the hominids were initially classified 
into four genera and six species, as follows; A. africantis, Taung; 

*C B. BMbeur: “Ape « .VIbjjT" O/S, VoJ, 49 (1949), pp. 129-45. 
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Plesiantbropus tronsvaalensis, Sterkfontein; A. prometheus, Ma- 
kaponsgat; Paranthropus crassidens, Swartkrans; Telanthropus 
capensiSy Swartkranv; and Paranthropus robustmy Kromdraai, 
Dart named Ihe two species of Broom and Rob¬ 

inson the others. The common] v known subfamilv named A us- 
tralopithecinac, which encompasses all of them, ean be used in¬ 
formally in the guise of Australopitliecine. 

The succession of these five sites has been determined by three 
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methods: soil analysis frorn the breccias, faunal association, and 
tool association. Soil analysis, which Brain conducted,* is used to 
determine w'fiether a climate was wet or dry and what pattern of 
climatic changes occurred while each breccia was forming. In both 
Sterkfontein and Swartkrans the climate started out like that of 
today, grew drier, and then again wetter; but at Swartkrans the 
drv interv'al was much less intense than at Sterkfontein, and the 
pattern of change is different. As the two caves lie near each other 
in the same valley, this seems to indicate that two different cli¬ 
matic cycles are involved. Kromdraai, also nearby, liad a wetter 
climate than today; it grew a little less wet as time went on. The 
other two sites could not be studied in this way. 

The faunal study conducted hy Miss Ewer" indicates that 
Taung, Sterkfontein, and Makapansgat were roughly contempo¬ 
raneous, or at least overlapping in time, and that Swartkrans came 
later, after a gap. The fauna assigned to Kromdraai came from a 
separate site loo yards away from the AiistralGpithecine-hearing 
cave. It is even later than that of Swartkrans and could have been 
Early Middle Pleistocene. 

In comparing the South Africa cave faunas as a whole with those 
of East Africa, Miss Ewer found that they are as old as Omo or 
older. They contain 47 per cent living genera and la per cent liv¬ 
ing species. Omo has 60 per cent living genera and ai per cent liv¬ 
ing species. These results imply that the South African Austra- 
lopithecines appeared on the local scene as early as did their 
counterparts farther north. 

The archaeological evidence that constitutes the third method, 
tool association, has nothing to do with the question whether or 
not the Australopithecines made or used tools, which will be dealt 
with later. It is concerned only with associations outside the caves 
themselves. In the terraces of the nearby Vaal River Valley archae¬ 
ologists, working independently of the fossil-hunlers, have dis¬ 
covered a three-stage tool sequence, starting with Early Oidowan. 


^ C. K. finin: "New Evidence fw the CoTTtktion of tliE Tnuuvftsl Ape-Mam- 
Ciw Dcposiu." TCPC (1957}, pp, 143,.^. 

Biaii); "The Tmmvul Ape-Man-Bcaiing Cave Deposits," HfiVf, No. n 


B. E, Sahek: review of Brains wort, AJPA, Vol. 

■Ewtf: Op. «it. 


ir. No, 3 (1959), pp. » 47 - 9 . 
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By comparing the climates of the caves with those of the succes¬ 
sive valley levels, Oakley' has found that the three early sites, 
Taujig, Sterkfontein, and Makapansgat, were probably con¬ 
temporaneous with the Ekirly O Ido wan level, whereas the other 
two, particularly Kromdraai, belong with the fully evolved Oldo- 
wan tool level, which is geologically separate from tlie first. 

Although each of the three methods—soil analyshs, faunal as¬ 
sociation, and tool association—lias its limitations, the cumulative 
effect of the three is impressive. The early sites are thus associated 
with Omo and Kanam, Swartkrans with Olcluvai Bed I, and 
Kromdraai could even have overlapped the beginning of the Mid¬ 
dle Pleistocene. 

This division of the fiv-e sites into two consecutive, nonover- 
lapping groups agrees with the anatomical evidence. The first 
three eaves contained small hominids about the size of a living 
human Pygmy or even smaller, under five feet or 150 cm. tall and 
weighing less than 100 ^x^tinds. The Sw'artkrans and Kromdraai 
creatures were taller and heavier, within the full-sized human 
range in both dimensions. In fact Swartkrans may have vveighed 
as much as 150 pounds.' There is some question about Telaiithro- 
puss size and status; that will be discussed later. That we are 
dealing with samples of two successive populations makes good 
sense ecologically. It is doubtful that two closely related species 
or subspecies of hominid could both survive comiJetition for the 
same food supply while living within a mile of each other in the 
same valley. Whether the big species evolved out of the smalt one, 
or simply replaced it after invading from the north, this evidence 
does not tel! ns. 

Despite the proliferation of taxonomic names originally giv-en 
these hominids, the group as a whole was no more variable than 
the living chimpanzee, including iLs pygmy form. Washburn,' sec¬ 
onded by Dart himself,' has proposed that all the Ansiralopithe- 

P. Q.tlky: "DfiUn!! the aiiUnlopilhcntics,'’ TPCP (1957), pp, 155-^, 

■These estinwtes, bawd pniidp.iUy em pelvis *(i», were made by W. L, Straus, 
Jr. See S, M. Cam and A, B. Lewis; “Tooth Siar, Body Siie, and 'Cianl" FimU 
Mar,” AA. Vol, 60, No. 5 (1938). pp. 874-So, 

*S. L, VVashhum, in oi E. Msyr; Toxonemic CatpgpHei fn PosHi 

Mamlnidi [Cold Spring Finrbor Symposia, Vol. 15, 1950], p, it 8 . 

‘ R, A. Dart: ' AuitNthptthecUi fit0!ncthfw ajid Tetant/iropUi cotwruw.” AlPA 

Vol, S3. No. M1955), pp. 67-^. ^ ^ ’ 
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ernes so far known constitute a single genus, and Oakley ’ has 
further proposed that this genus can be divided into no more than 
two species, Atisiralopithecits africanus for the Lower Pleistocene 
specimens and A. robiisttis for the later ones. 

now have three sets of tiames for the South African Australo' 
pithecines: five site names, four of which refer to separate and 
single kinds of animal each, and only one of which houses two 
kinds; fi^'e generic names as originally proposed, two of which 
encompass two species eacli; and one new genus with two species 
separated by a time threshold. Of the three sets the only one 
which cannot be changed is the first. I shall therefore follow the 
current procedure employed by e.vperts in this field and call the 
Specimens by the names of their sites, except for Telanthropus, 
whose status is in doubt anyhow. Tlie list of names is now: Taung 
(A. fffriciinws); Sterkfontein (Pfesionthropws); Makapansgat (A. 
prometheus)<, Swartkrans (Paranthropus cmarir/ens); Kromdraai 
( P, robusltts ); and Telanthropus ( Telanthropus ). 


The Aastralopithecme Cave Sites 

Unlike Bed I of Olduvai, not one of the five Australopithecine 
sites can he called with certainty a habitation or occupation site; 
and since Taung and Sterkfontein are mere refuse pits, they are 
out of the question. Tlie breccias of all five were broken by qiiarry- 
mpn into blocks, out of stratigraphic context. Even if Makapans¬ 
gat. Swartkrans, and Kromdraai had contained superimposed oc¬ 
cupation floors, we could not list them in order. Howell, in 19^, 
considered that the w'ay some of the ungulate long bones were 
split, and their lack of tooth marks, indicated that the Australo- 
pithecines might have broughl the hones into tlie caves. But no 
primate except man has been known to live in caves,* and even 
men w'iil rarely enter them unless they have fire, or at least a light. 
Caves are dark, and homlnids do not have night vision. Caves are 
dank and clammy; without fire they are iincomfortahle. Caves also 

= Oaktw: “Datlnn of the Aiutmlopitliecincs of Afri™ " AjPA, Vo!, la, No. 1 

f 1954). i>p. 9-sa- 

*A fKM^iblc rxreption ts the cmb-entiii^ maenque of the Phflippinn, which 
lives iitong the short- tuiJ Ini no prettators (c fear but man. 
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harbor predator)' beasts, like tigers, and smaller but almost equally 
objectionable porcupines. We have no evidence that human be¬ 
ings lived in caves before they had fire. And none of the Austra- 
lopithecines had it. 

In the Limoworks Cave at Makapansgat a count was made of 
the animal bones removed from the breccia. Ninety-two per cent 
were the bones of antelope of different species and sizes. Ba¬ 
boons accounted for 1.7 per cent, and the .Australopithecines for 
only ,26 per cent. Had the Australopitliecines been both residents 
and cannibals, like Sinanthropus, the count of their ow'ii bones 
would be higher. Whoever or whatever animal it was that lived 
almost exclusively on antelopes must have been an accomplished 
hunter, a far better one than the contemporary liominids of Oldu- 
vai and Tell Ubeidiya (Israel), as we shall soon see. 

How'ell attributes to Desmond Clark a statement that these 
caves contained springs and that animals entered them to drink.* 
This may well be true. But the Australopithecines would not 
dw'ell in a hus\' public watering place frequented by large preda¬ 
tors os well as by their prey. 


Did the Australopithecines Make Tools? 

We do not know whether the Australopithecines made tools. 
We only know that someone was flaking tools in Australopithecine 
country' w'hen those hominids lived there, and that tlmse tools 
found their wav into two successive terraces of the Vaal If the 
Australopithecines did not make the stone implements in question, 
then they could only have been made b>' Inie men, of whom no 
pliysical trace has yet been found. 

Yet true men could hardly have coexisted with AiLstralopithe- 
cines in a single valley for over a hundred thousand years (a n>ini- 
mal estimate) without having exterminated their close rivals for 
the food supply. We are left with the cbciimstautial evidence that 
the Australopithecines probably did indeed make the stone tools^ 

There is no reason at all for stone tools, or any other kind of im¬ 
plements, to be found in the breccias except by coincidence. The 

* Howell i Tht Vdiiiffiiiurhiiui. . . 
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Australopithecines almost certainly did not live in the caves, and 
a dead hominid who is being dragged into a cave by carnivores, in 
several pieces, is not likely to bring his tools with him, 

At Maka|>ans^t seventeen “pebble tools" have been found in 
breccia above the Australopithecine-bearing layer.* At Kromdraai 
two pieces of intrusive rock, not ideiitihed as implements, have 
also been found.* At Sterkfontein worked pebbles have been re¬ 
moved from an upper level of breccia which also contained an 
Australopithecine maxilla and several teeth.* Leakey calls this 
level Middle Pleistocene. A direct bit of evidence is Scliepers's dis¬ 
cover)’ of a piece of "fiinMike rock” imbedded in the skull and en- 
docrania! cast of a Kromdraai specimen, who may well have died 
as: a result,* but the victim could have lived late enough to have 
been killed by a pioneering Middle Pleistocene Homo. Schepers 
was obliged to destroy this object in cleaning the matrix. 

Dart had, in 1948, a collection of fifty-eight baboon skulls from 
Taung, Sterkfontein, and Makapansgat, forty-two of which 
showed depressed fractures, some in the form of double dents as 
if made by blows from the distal condyles of an ungulate femur. 
More had been struck on the left side than on the right. He states 
that these bal>oons had been tapped on the head by such a bone 
weapon, held in some kind of hominid's hand, in this case, the 
hand of an Australopithecine.* In recent years he has had pub¬ 
lished widely his theory that some of the bones, horns, and teeth 
recovered from the breccias were used by the Australopithecines 
as weapons and tools/ I have handled some of Dart's specimens 

C. vah B. stid Di^rti ^Kiifui^n Siqne ArtifACtis Iti fliE> Pont* 

Au:smilopithecini? Breccia at Waltapinsi'al,*" Vol. 175^ No. 4444 (1955)^ 

p. 16-1S. 

■L. S. B. Lc-akty: New Skull from Oldoway.” Naturp, Vo!, 184^ No^ 

4683 (1959), pp. 

^ Oaldey. in cointfiFiit on paper of M. BonrHLrdcl ■ “La Mnin et L'Oiitil," in 
L^s Fr&pe.fsu 3 tie A cd., fPam, p. 131. 

*C. W, U, Schepers, “The Endoedna] ^ pp. 173-4, porsonal 

coinmunicfltipn. 

“Dart: 'The Makapansgat Proto-Hiimati AustralopithEcus TVofnciheus," AJFA, 
Vol. 6, No. 3 {194^^ PP- 259 -S 4 - 

Daiti *The Pncdatory ImpleMoetitaJ Technltjuc oi AustmlopiEheus," AJFA^ VoJ. 
7, No. 1 (1949)^ pp- 

* Dajrfc: “Tlie MakapaasgiiL Aoi^bpith'eclne Qsteodoiitokrrmlic Culture^" FTFC, 
1 QS 5 . PP- 161-71- 

Daft and \V. Kilckbgr '"BoTie Took at ihc KaUchank Middle Sloni? Age Site 
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And find them as unconvincmg as hb ingenious theory b unneces¬ 
sary. Recently Pci and others have found the same hind of bone 
^'tools" as Dart’s in a Chinci^ mammaljan fauna of Late Pleisto¬ 
cene date, without any e\^deuceof man^s presence.* 

Whatever made them, the paired depressions on the baboon 
skulls are the likeliest evidence we have that the Australopilhe- 
cines hunted at all, but tliey are not convincing, for two re^onSn 
(i) Only one of the three sites^ Makapansgat, was an ordinary 
cave into which predators dragged the remains of their kills. Most 
of the bones were those of adult animals, Taung and Sierkfontein 
were holes into which animals fell, or their bones were washed. 
Neither was a habitation site. Both w^erc naturally formed refuse 
pits. (2) Of the tw'eniy'-two photographs of punctured baboon 
skulls shown in DartV 1949 article, sixteen are adult, one b juve¬ 
nile, three arc infant, and two are of undetermined age. If 80 per 
cent of Australopithecus s primate victims w'ere adult, then he was 
a mature hunter, like the unidentified feitler who left the bones of 
his victims in Makapansgat cave. Whoever killed the antelopes of 
Makapansgat and the baboons of all three sites was therefore a 
much better hunter than the hominids who inhabited Olduvai 
Gorge and the Jordan Valley, where nearly aU the animals killed 
were infants. It is hard to believe that the South African Austra- 
lopithccines were better hunters than their relatives farther 
north. 


The Postcranial Skeletons of the South 
African Australopltheclnes 

A H o [ N 1 n can hunt only if hb hands are free to hold w^eap- 
ons, and his hands arc free only if he can stand, walk, and run 
biped ally. Whether or not an animal stood erect can be deter¬ 
mined by studying the bones of its postcranial skeleton. In the 

and \he Aiislra1opitK«ftne Locality, Cenlml Trimsvsiril, Part a. The 

CNtcwlc^nlokcnitlc Cc>n[ hbaUan," Ai?, VoL 13^ No. 51 (105^], pp. §4-116. 

And maTiy olbi?T titles. 

“W, Cr Pci, W. P, Cr L, Chhi, und H. Meng: "Dtsfcovcfy of Quat^- 

Twiry Fiiuivn iAi Chao-tsufi, Ch^nr-An County, Hop«!j Pirndnc?," VF, 

Volp a, No. 4 (pp- aa6-9. 
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published literature ou the Australopithecines * have informa¬ 
tion on twelve such bones, or sets of bones, as shown on Table 5. 

To this list may be added the following pieces of an adult fe¬ 
male skeleton from Sterkfontein, which has not yet been fully de¬ 
scribed; eight thoracic \ertebrae, six lumbar vertebrae, a saemm, 
two nearly complete pelvic bones, and a piece of femur, as well as 
the body of a lumbar vertebra from another individual/ 

Combining the above with the list on Table 5* we find that 
Taung has no postcranial bones. Sterkfontein twenty-five, Maka- 
pansgat fi\e, Swartkrans two, Kromdraai eight, and Telanthropus 
one. As some of the bones came in groups from single individuals, 
the entire set could represent as few as seven or eight creatures. 

The Sterkfontein Vertebrae and Ribs 

The ai>ult female found by Robinson at Sterkfontein 
had eight of a putative twelve thoracic vertebrae, which have not 
been described, and six lumbar vertebrae. This number is interest- 

^ The jliD^nphy fs eJih^iuvtivd. Hei# are scnie of the busie in 

which new spcirhncfis nre reported- 

R. Broom and $t;hcpersi *The Snnlh African Fc^iJ Apc-Mcn, the Aiistralo- 
pithcefnac,,^ TAf Af, a (194B). 

Brnom, J, T. Rnbrnscin, and Schcpcrs: Ap<?-Man, Pfeqonthropus^" 

TMAJ, No, 4 f 1950). 

Broom and Robinson;; "Swurtkimns Ape-Man,*^ No. 6 (1951). 

Robinson. "Tclniithropn^ and its Phylo^^cncUc Signifiuarvcc,” AlPA^ VoL n. 
No. 4 (i 953 )p PP’ 445-501* 

RnhmiMinj "Tile DpntitPon of the Anstmlopitbeclnac," TAfAl, No, 9 (]95€). 

Darti the Mnn-ape of Smith Africa,** Vol. 

115. No. f igiSlt PP- I&S-9- 

Ddft: "Tlie M.'ilapam^at Pmto-human AmtrahpUhettii promcihemr A/PA, 
VoL 6, No. a PP- ^50^- 

Dart; *Tbe Adolescent Mandible of Avjtfahpiih^tmt promtfhmti" AJPA, Vol. 
6, No. 4 pp. 591-412. 

Darts 'Thu Cmnio-facial Fra^menls of Au^ndoplth^aa AJFA, 

Vob 7i No. a (1949). pp- 187-^14 

Daiti 'Tnnominate Fiagnients of promefhimx,^ AJPA, Vol. 7., 

No, 3 {i949lp PP^ 591^38^ 

Dari; ""nie Second or Adult Female hfandible of AiwfirdopifAero# pmme- 
ihtfus" Air A, Vol. la. No, 3 £ i954)r Pp^ 313-45 

D^ri: "Aurffaiopt^/ieotf and Ao^rofopffAecuj ctfptfrtxH," AJfA, 

Vol 13, No. 1 (i 95SK pp- 87”9*?' 

Dart; "The Si?cond Adolescent (Female) Ilinm of Aujiffo/opfrAm^ prome* 
f/ieni/" A/FA, Vol. 3, No. 1 (1957 PP- 75-8^. 

^Hobiiuon: 'The Dtmtition uf ihc Arntmlapitbcchiae," pp- iBt, 170. 
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TABLE 3 

AUSTRALOPITHECINE POSTCRANIAL 
BONES 


Ban^ 



jVo, e/ Bohet 

Os Coxa» 

Pelvic boDG 

Mikitpami^t 

£ 



Sterkfontein 

% 



Swartkmika 

1 

Femur 

Thighbone 

Makapansgnt 

1 



Sterkfontein 

1 

TflJua 

Ankle Bone 

Knomdmnl 

1 

PhiiliiJix<» (Foot) 

Toe Ek>nea 

Kromdranl 

2 

Scapula 

Shoulder Bl&de 

Sterkfontein 

t 

Cl&vtclc 

Collarbone 

Maknpfins^t 

1 

Humcruif 

Upper Arm Done 

^VTcikiipans^t 

\ 



Sterkfontein 

1 



Kromdroai 

J 

R&diua 

Outer Lower Arm Bone 

^fakap^n#.^t 

1 



Telanthropui 

1 

(Jlfia 

Inner Lower Arm Bono 

Kromdraai 

1 

CBpitatum 

A Wiin Bone 

Stei^lonlein 

1 

MGUMrarpfUs 

Hand Bone^ 

KrofndraAi 

1 



Swurtkranf! 

1 

Phalaujfw (RuikI) 

Finger Bonm 

Kromdrmii 

1 


ing since only about 5 per cent of human skeletons have siir; 92 per 
cent have five, and 3 per cent Ixave four. The macaques usually 
have seven, the chimpanzees four, and the gorillas four or three. 
According to Robinson, when the lumbar vertebrae are aiticU' 
lated with the sacrum a distinct lumbar curve is visible, as in man. 
If and when Robinsons statement is substantiated, we shall have 
the best evidence yet that the Sterkfontein Austratopithceines 
stood and walked erect. 

None of the ribs found at this site have yet been described- 

The Pelvis of Australopithecus 

No siNCLe BONC is more sensitive to changes of posture 
and locomotion than the pelvic bone, or os coxae, which is com¬ 
posed of three elements fused together, the ilium, ischium, and 
pubis- Of the four pelvic bones that have been descritied in pub¬ 
lications, the two from Makapansgat * are immature and the ones 
from Sterkfontein and Swarlkrans are adult.* 

In comparing these bones to tlie pelves of man and other pri- 

^ Dflrtt “^[nnominnte Fragment , . “The Second AcloI«t‘cn|. , ^ 

■ Broom rf al: “S^eTl£f^K1te^0« . . *^SwartkniiK Ajw^'Majir 
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mates we are severely limited because we have no pelvic bones for 
Proconsul or other Dryopithecines, or for fossil men older than the 
Neanderthals. We do have the bones of modem men, however, 
and of apes and Old World monheys. Ah four specimens r^emble 
those of living men in general form and in qiost detaib, but they 
differ from the human pattern in a few features/ 



Ftc, io The Anatomv of the HvjaAK Fet-vie Bone (Ot 

For example, in man the outer surface of tlie ilium is ordinarily 
di\'ided into three planes, one each for the attachment of the 
gluteus maximus, gluteus medius, and glufeus minimus muscles, 
and these planes are set at different angles. In neither Australo- 
pithecines nor apes are these planes differentiated. However, 
Dart (1957) has found the same condition in the pelvis of a mod- 

^L- W. Mirdnkk: "^ThE Evclulioii of the Human lUmn," AJFA, Vol. 13, No. 2. 

PP sto3-aia 

W. £- LeC, Clark: **Jhx O? luiKfimJtiiituiii of the Recent Pongiiue, with Spe- 
trSftl Reference ifl TTiat of the Aii^ttalopilKcciaae/' AJPA, VoJ. 13, No, I (igsfi), 
pp. ig-aS. 

Dart ; "The Secorkd AfLoltsceot . . « pp. 73-83. 
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em Pygmy, His discovery implies that in small and light bipedal 
animals, like Pygmies, Sterkfontein, and Makapansgat {if the two 
latter were bipedal), ridged areas of attacliment for these muscles 
are tinnecessar)'; but Swartkrans was as heavy as a full-sized man. 
Also the ischial bone differs both among the Australopithecines 
and between them and man. This is the lowest and rearmost of tlie 
three fused pelvic bones. As stated in Chapters 4 and 5, in the 
Old World monkeys and apes die ischium extends far down and 


■JUM 




CHIMPANZEE AUST^AlOmHECUS MOOERN MAN 

(SWARTICRAN^} 

Fic. 31 Fei-Vic of An;, Au^rdapitheem, A?fi> Man. Note the tlifFererkces 

between thae ihicc Jn th? illnm nw! in rtw lithium. Whereu the 

Australopithecinc Ijfine in ^hnrl and carnpreised» as in nvm, the 

tuberaslty of the behhiai is set vreW Ih:Iow the lurvel of the Acetj^b^ihitm, nnd in this 
feature it h inlemieilintc between mnn and npe. {Drawing ollcrr Abb|«t, 1961.} 

to the rear, and its tulierosity flares outward. In man it is short 
and hends inward. Only in man does the gluteus nwrinjus muscle 
cover the ischial tuberosity. Makapansgat's ischium is the most 
manlike, Sterkfontein's slightly less so, and Swartkrans's is nearly 
apelike. 

This evidence suggests that none of the AustraTopitheeines sat 
exactly as man does, and that Sterkfontein and Makapansgat 
were more nearly human in posture than Swartkrans. LeCros 
Clark, Robinson, and some other anatomists agree that the Austra- 
lopithecines stood erect, hut also that their posture was less per¬ 
fect than ours, and Robinson (1956} suggests that the earlier spe¬ 
cies (Aus/rnfoptfhccus rr/rtcamis) and the latter one {A. wbm- 
tus) were members of separate lines which had acquired the 
erect posture, such as it was, independently, Washburn has re- 



The Earlie$t Hommufs 


244 

cently suggested that the Australopithecines in general could not 
have waited erect as we do, but could only run wlvile erect, 
dropping down on all fours when at rest.* 

The undescribed sacrum mentioned by Robinson (1954) is 
nearly but not wholly complete. It is said to be short and broad, 
and to bear a close general resemblance to those of modem men. 
Of the pelvic bones (os coxae) found with the sacrum Robinson 
states that they are oriented in the human fashion and tlmt they 
include a pubic symphysis (juncture of the tw'o pubic bones), de* 
scribed as short. In the apes the pubic symphysis is longer than 
in man, Robinson concludes that the adult female whose mid* 
portions he so painstakingly removed from the breccia was smaQ, 
weighing only 40 to 50 pounds, but that her pelvis was broad and 
sturdy, fully adequate to support her weight in bipedal locomo¬ 
tion. 

The various reconstructions and conclusions quoted above, 
variable as they are, are of considerable theoretical interest in the 
study of human locomotion. They offer the possibility that more 
than one evolutionary line witliin the Hominidae could have ac¬ 
quired the erect posture independently. Just as more than one 
reptile became a mammal, and they suggest a reason why stand¬ 
ing and walking erect became advantageous in the first place. If 
primates like the earlier Australopithecines, and the forerunners 
of Homo, were able to walk erect, they could have used their 
hands to make and carry tools. But if they moved about on all 
fours except when dashing after game, they could not have car¬ 
ried tools, even if they made tools when sitting down. Unless they 
could walk, they could not have carried water and food from 
source to camp. Much depends on their means of locomotion, 
which can be further elucidated by studying other bones, particu¬ 
larly those of the legs and feet. 

The Legs and Feet of Australopithecus 

Although no whole femur has been described, we have de¬ 
scriptions of two femoral heads, only one of which is complete 

* Wajhbujii: "Tools ani] Human EvolutiDn," SA, Vol, 203, No, 3 (1960), pp. 
63-75. 
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enougli to be useful^* and of one distal, or lower, end,* The nearly 
complete head belonged to a specimen from Sterkfontein. To it is 
attached the crushed shaft of most of the rest of the Femur, which 
Broom estimated to be 310 mrn. long, barely within the lower 
border of the human range. The position of the head on the 
shaft fits that of the acetabulum of the pelvis described above. 
Although it faces outward, it does not rotate as far forward as in 
man, nor are its areas of muscle attachment as strongly deveh 


FCMUR 





OiVAfAHIBE 



srmjomEH homo salens 


Fjc. aa The Djstal End op the Fe^oh ik Ape^ and Man. In 

the Sferlcfdutdn f^ur, the iingle between tfie shaft and th* in>ndyie$ is 
than In either chimpanzee or man. In the end view (bottom row)* the SterkfonttHn 
condylar head Is squarer and more deeply notch^ tbnii in either chimpanEK 
or man, {Drawing after Biwm, 1946J 


oped,* All that can be said of the second specimen, the one from 
Makapansgat (Bone, 1955) is that it is believed to come from a 
difiFerent individual than did tlie other bones from that site, and 
that it is larger than the Sterkfontein specimen. 


* Broom et al.: ^SterHoKilelii Apc^Mpu, Pl^sian tbropuSr^ 

^ Broonii Oecuftenq^ Jind General Structure al the Soutli Afn{:rfin Ape- 
Men ^ In Bmoni end 'The South Amerfcan Fositd. # +" 

Bnwm end Hobin^on: Further Evidence of the Structure of the Sterkfontein 
Ape-Man, PlesianthropuSk Part I, of Broom ct jJ.: "'Sterkfnntehi Ape-Man. » * 

E, Bone; "Quatre Fri^gruents Pctt-Cranlcnf du Ciscment 1 AiMrolopilhequer 
Makapansgat ( N. TninsvaflJ )/' LMnth,, Vol. 59, No, 5/S (1955}* pp. 4^1-9. 

Bon^ and Darts Catalogue of AustialopIthecLne Fossils Fotuid at the Lime^ 
works. Makdpansgat," A/PA, Vob 13, No. 4 (1955)1 611-4. 

H. M. Kcni, Jr#, and Stroiw, Jr: 'The Femur of PJ^jianthropua frunjcaflfrnjlr^'* 
AJPA. VoJ. f. No, 1 (1949)^ pp. S3-7B, 

^ The great trochanter ii less sharply lipped than in a Bushman femoTil head 
used for comparison- the troehimEefic fossa ta shallower» and diei^ B no wdl- 
developed trochiuilerk: 
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The lower (distal) end of a femiu- is also credited to Sterkfon- 
tein (Broom, 1946). It is small but also within the adult human 
size range. In details, however, it resembles the thighbones of 
both men and ground-living monkeys in most recognizable fea¬ 
tures, and in no single feature does it exclusively favor the apes. 
It is thick enough and heavy enough to have home the animals 
entire body weight, not Just momentarily but continuously. Like 
the femurs of apes and men, it has a carrying angle that the fe¬ 
murs of monkeys do not have. Also, the weight of the body passed 



HOMO SAPIENS 


FiCr 23 Tm . Bones w tti^ Human 
FTOfT* FrtoM Above. ThU h a w*^l- 
wn Fmopean foot* nmcK km gw and nor- 
jtMtt those of moe(t other rsceSp in:' 
duding mmy CAocajold popuhtions. 


through the outer condyle of the knee Joint, as in man and land¬ 
roving monkeys but not in apes. Tliese details suggest that as far 
as the femur is concerned the Australopithecus from Sterkfontein, 
at least, could have either walked or run erect, as he pleased, and 
that if his ancestors had ever bracliiatcd in the trees, no trace of 
the brachiating type of adaptation remained on their femurs once 
they had become anatomically suited for life on the ground. 

As both tibias and fibulas are missing, we must pass on to the 
foot, which is represented by a single major bone, a talus or ankle 
bone of Kromdraai (Broom, 1946}, Being the bridge between the 
lower leg and the rest of the foot, this bone redects, in the details 
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of its complicated form, the degree of rigidity or mobility of the 
ankle joint. In the apes tlie advantage lies in mobility, for the foot 
is used more or less as a hand. In bipedal primates rigidity is ad¬ 
vantageous, for, while the animal is walking, each talus bears in 
turn the entire weight of the body. In the quadrupedal monkeys, 
whose gait places less strain on this bone, an intermediate condi¬ 
tion is more suitable. 








Fjc, 34 The or rwa AurrftALOprrHEciNEa and OnrusH Fjumates, 

A, Homo sapi^^, a womAQ; B. C, OLduval Child; D. Babcifiri; 

E. ChlinpxRZiHf; F, Fri?€onnd fufonztie. ia the wigie of the neck of the 
astraj^Eis to its main ucis, the AustralDpithecliiea $1* JnEcimf.'dUitc between the 
apes jiiid b;iboon5 on the one haml> and men on the uthcr, (Ehawiri^s A, E, and D 
alter Biooiti^ 1946’ C after Leakey's photpgmph, igSii E and F after LcCiOS Cl^ 
and Leakey, 1947,] 


Seen from above, the Kromdraai taliis may be compared with 
those of several other primates, including that foimd with the 
Olduvai child, which will be discussed later. Although it is broken 
in the rear, enough is left so that the shape and general dimen¬ 
sions can be reconstructed with some accuracy* It falls within the 
human range in si^e, and probably in the lengUi-breadth ratio, 
and its neck and bead point inward at an angle of about 26®, a 
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figure on the outer e<!ge of the hiiman range { 18-25*) below 
that of living apes (30-36*)* and of Proconsul nt/ansoe (eo. 
35* )♦ In the form of its facets it appears both to be of the proper 
size and to have the rigidity necessary for bi]^>eda1 walking. It is 
essentially human. 

The two toe bones of the same animal are an incomplete first, 
or prosimal, phalanx of the left little toe, and a last, or distal, 
phalanx of cither the second or the third toe. Both bones appear 
longer and a little more fingcrlike than the corresponding bones of 
most human feet. 

All in all. the known teg and foot bones of the South African 
Australopithccines are, like their ^kIvIc bones, essentially manlike 
and where they dilfer from the corresponding human bones they 
are not particularly apelike. In some respects they point rather to 
Proconsul and the baboons. 



Fic. as The Foot Bond FoVko with «!!; OLom'Ai Chilh {cnnpajicd wtth 
thoif of fl gorillft mtii n iufiliniAA). The dnwlng^ of t)ie foot bones Toilm with the 
Olduvni chUd, mknii the phfiliiDge^. whk^i were not foujid, b teritative and ^bfect 
to reviiion when the lOrigiiul bodca ate illystfateil in a ^crlentific monopBpb. The 
i:»lcaiieijm is esp^ciitUy dubfmis because it if brok^. So £f the form of the 
cuboid {among nlher boocih which nut of pbec fn the avulUble photogrmphs. 

Neverthele^fv the Oldiivni fool is cienrly intermodinto in many respect^ 
tween those of ape and nun. The heel part of the ealenneum lin on the outer 
side of the foot, m in the ape. julher than under the center of gm^Tty, in msin. 
The r^tk) In length between the taj^l end the metfltarsal bonei ioletrriedliiite be- 
tweefi those of ape and iiian, niid the firtt melAlanal { great tne) profeeti some- 
whdt foiwaod and inward, Ln on intermeduite fashioo. to the Olduvai foot the Elfth 
irieUtarsai ov’eiiapped the fourth, pathologicaily+ (Drawing of gorilla after Raven^ 
1950^ Oldiivnl fooe after photographs la I he Naiion^ Geograpttic Stogflzine, i960, 
and die iHutf rated London 1961; Bmhman after ICeith and McCnwn, 1938,} 

^ ft. Martin and K. Sailer: Lehrbiich det Anf/irapo^ogfe^ Third EclitkjQ (Stutt^ 
girt: C. t'iscbcn Sertlofi 7^ pp. iiiy-ifl. 
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The Shoulder Girdle of Australopithecus 

The primate shoulder girdle consists of tvit> pairs of bones, the 
scapulae or shoulder blades and the clavicles or collarbones. 
These bones attach the arms to the trunk, not rigidly as the pelvis 
is fastened to the sacrum, but flexibly, through the agency of mus¬ 
cles and tendons, and remotely, by the articulation of the clavi¬ 
cles to the sternum, the stemutn to the ribs, and the ribs to the 
vertebrae. As we have seen in comparisons between monkeys and 
apes, the shape and position of the scapulae and clavicles sensi- 
tivety refiect each animal's mode of locomotion. 



SIMKfONIEtN (Saoow, 1940} MAN tMOOM,t94iJ 



OftANGUTAN 

(VALLQIS^ 1 OUOMATe NUMAINf} 



cescopriMKUS {vauojs) 


Fic, 36 TttK AtrTTFALOPmriccKc St-apula. 

In the Australopithecine material one scapula from Stork fon- 
tein and one clavicle from Makapansgat * have so far been de¬ 
scribed. Doth are fragmentary. 

♦ BiDcin snd Robinson: "Further Evidence of the Strucinie . , , pp, 55-7, 
Bwii: “Oae CUvicute ef lui Konveau Ffopnent MandOnikin d'Aiisttahpahe- 
pnmHheur." Pd/i- Vdl- 0 (lass). pp. 87-101. 
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About half the Sterkfontein scapula is available, and luckily it is 
the more interesting half, containing the part that meets the hu¬ 
merus (upper arm hone) at the slioulder. Because ground mon¬ 
keys, apes, and men all hold their arms in different positions, this 
part of the scapula is a highly diagnostic portion of the primate 
anatomy. 

The Sterkfontein fragment has a long spine, as do apes and 
men but not monkeys. The head of its spine projects far out over 
the bead of the humerus, as it does In apes and men but not in 
monkeys. But the liead is thick, as in man alone. Oddly enough, 
the spine of this scapula is thin and straight, more like those of 
Negroes than like those of any other modem race. What this 
means I do not know. 

In other resjwcts the human image fades. Some details of the 
upper and lower borders of the scapula and of the glenoid cavity 
“the concave facet on winch the head of the humerus moves— 
resemble those of apes and monkeys, especially the former, and 
also suggest that the Australopithecines put more muscular strain 
on their arras and hands than most living men do. In general, this 
scapula resembles that of man as far os the position of the arm in 
the shoulder is concerned, hut where it differs from man's it is 
apelike rather than monkeylike.* 

^ Tht SlerlefonteSn specinseci has no sFfipuW notch, which in maji U usually a 
dficp, srnikfrcuJnj envity at iht base of the coracoid pnwK, enclosings with the 
help of a ligHTtbatit^ the supriutcapufor nerve. This notch £5 usually present in the 
Cebldae and miin, ami abseot in prosimlnni. Old World monkeys^ artd apes, al- 
tbcnigh a tmoe of it turns* up now And then lo baboons. In mati it is somettmes 
ab»nt ^tof^eiherp as in $ cent of Qt it in ay tiilct many variant fomis^ 

including fl bridged hole. 

The lower bordrr of the scapula also not hnTnnn in form. The sc^calLed 
axiloifpinal angl*=- bpetwwn tke ub of ihe spine and that of iti lower, 

outer border (neatt lo tJie axilla, m aimpit) is 2a’ fn Sterkfontein. The range frir 
apfw ii from Jn iho gibb^sn to iS" in the orong. An nrboreid Old W-oHd monkey, 
Cenropith€ctt^ has on angle of 30*, arid the individual humun range fs 24 
to 58*. 

Another diagnostic angle Ca that formed between tkr axii of the glenoid cavity 
and that -of the scapnlor spine, Ahbcngh this angle c<nild not be mca?iurffd in the 
conventioiiAl way because of breakage, a substitute techn jijue, which can be ap^ 
plied to comparable fnigments of other scapube, gives Sterkfontein an angle of 
103** wider than those for man (about 90") and the Jiving apes (85* lower). 

Broom, who wu nMe In examine the specimen closely, said that tke glenoid 
cavity hm a niitck krger attBchmcnt for the biceps muscle than di^es the corre- 
Fpondiag part in man. Thb indicates lurthor that the AiutimlQpitkecus scapula 
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The Sterkfontcin cla\'icle (collarbone) is even less complete 
than the scapula from the same site. Owing to its fragmentary 
condition, it is useless in our present study. 


The Anns and Hands of Australopithecus 

We have three pieces of humerus: one almost complete tone 
from Sterkfontein which is crushed flat except for the head; * * a sec¬ 
tion of shaft about 64 mm. long from Makapansgat; ^ and a distal 
(elbow) portion from Kromdraai.* Tliese three specimens are 
similar enough to be treated as a unit, if we keep in mind that 
the first tw'o came from smaller animals than the third. 

The first bone was originally about 30 cm. long, within the 
ranges for man and cliimpanzee. A comparison of this figure with 
the length of a femur from the same deposit, but not necessarily 
from the same individual, gives a skeletal iipper-arm-thigh in¬ 
dex of 96. In apes the humeri are always longer than the femora, 
so that the individual humero-femoral indices range from in to 
147. In the Old World monkeys the index is always below loo, 
and in man it is about 71 to 78. This evidence suggests that Sterk- 
fontein's upper arms were shorter than his thighs and that he 
probably walked erect. At least, he did not walk on all fours the 
w‘ay that apes do when on the ground. 

The piece of shaft from Makapansgat is heasy, thick, ridged 
with muscular crests, and structurally humanlike. It is more robust 
than either the liead just described or the elbow piece atout to be 
described. 

The latter, from Kromdraai, is particularly significant. It in- 


In [|ue5tlorL ctMJc! not !se itil^taketi for that of mm, ape, or rnonke>>g and that in 
general it tcndi rather toward the apelfke than the huinan. 

H. V. Vallob: “L'OmopIsle Humainei^" BAfSA voria 1923-46 (Paris Mos^cn 
et Cle; (i^SK 

Martin and Sailer: op elL+ Vol. 1 (195? > p. 531, 

*Brponi and ftobtnsonr “Fnrtliri EvJderkce of the Slmcture . . . p, 

^ Bqnf': "Quatre Fragmenti FQ^cinniens du Cfsement de Mahapansgit, N> 
Traiijvail,'* L'AnfAr Vd. 59, Nos. {1955}^ pp. 46^4-9. 

• Brootti- “The Occrtiirertce nnd General Stru<^nt + * . pp. 

Strauji, Jr: Tlw Humerui of Faroiithroput robustus," AJFA, Vol. No. 3 
{1^4^)* pp. 265-312. 
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eludes unbroken articular surfaces that permit and delimit the 
movements of the forearm at the elbow, and are tinis concerned 
with both locomotion and the rotation of the hand when it is 
free. In morphological details “ this piece of shaft falls into the 
same genera! category as do those of Proconsu!, apes, and men and 
is essentially different from the distal humeri of the Old World 
monkeys, both arboreal and ground-living. In a few respects it is 
unique. On the whole it suggests a degree of forearm mobility in¬ 
termediate between those of apes and men, without settling, in 
itself, the question of locomotion. 

We have fragments of two real or alleged radii, the proximal 
and distal ends of wliat is believed to be a single bone, from 
Makapansgat, and an alleged distal extremity of Tclanthropus.' 
The first is doubtful. The head could be hominid or even pongid, 
but the end piece is not necessarily that of a primate, for it resem¬ 
bles the radii of carnivores, particularly cats. The second or Telan- 
tliropiis piece, according to Robjn.son, can be matched among 
modem human radii. 

At Kromdraai Broom ~ found a fragment of ulna from the same 
elbow joint as the distal piece of humerus described almve. It is 
only 3.7 cm. bug, but it contains both the diagnostic articular 
surfaces and the olecranon process—the hook that locks the bone 
to the humerus when the arm is fully extended. Although it seems 
human in most respects, it has two anomalies. One is a thin, hol¬ 
low-backed ridge on the inner side of the olecranon process, the 
other a deep hollow near the extremity of the articular surface. 


* As in FrchConju^ africanas, the aikd tn»n, the angle bvtwi^n the axH of 
the and that df the ccindyla is too* nr more; in the Old World monkeys it 
i5 ahant go’. Alwj. the artkiitation with the radJus £1 the aairw wt in mann but the 
artictibr sytfo(» for ccmtael ^Ith the ulrm h rathtr than round, isnlikis ihat 
in either mAn. or ape. The iniitr twndyle w small and more pointjcd than it Is in 
either man or ape. and the outer condyle also is quite hiimsin" (Brooirt. 
195^^ p, 11^), The ifopmaioT Hdge on the lateral condyle, for the attachment of 
the supinator muscle—a muscle joining tJie humerus and radius and concerned 
with the notation of the lower HiTii=^siiuch Broom as being more apelike than hu¬ 
man. He also found a deep furrow and pit between tJie same eondyle and the 
radial articular surface whinJi is present neither in apes nor in men^ 

^ Eotif] *'Quat« Fr^gmentff . . . 

nobinson: ‘^elanthropiL^ and ib Phylogenetic Signiheance.^ 

“ Broom; “ParanlhriopHJ rphtiKur Biwn " in Biodm and Sehcpersi *The South 
African , , p p. 115. 
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Broom was able to find similar characteristics in about 1 per cent 
of the human ulnae of various races, but he faileci to find them in 
ape ulnae. 

The only carpal bone we have is a right os capitaium, or capi¬ 
tate bone, from Sterkfontein.* This is a small, more or less cubical 
Ijone in the middle of the outer row of wrist bones, one which ar¬ 
ticulates, in man, with five or sometimes six other bones, thus 
forming the center of the wrist. Human in size and intermediate 
between the corresponding bones of apes and men in mobility, it 
is particularly human in its implication of a large and mobile 
index finger,* 

The metacarpal of one thumb, that from Swartkrans, throws 
light on the possible manual activities of the larger Australopithe- 
cines.* It is 36 ram. long, which places it in the lower part of the 
human range, and stoutly built. As seen from the side, it appears 
to be more curved than the metacarpal of either men or apes 
(Fig. 27). On the inner side of the rear or proximal end is a sharp 
beak that once separated a pair of large sesamoid bones. 

Sesamoids. so called because they look like sesame seeds, are 
small bones which form in tendons over joints that are frequently 
flexed in a single direction and with considerable force; tliey sen'c 


"Tfejianj/iropuj Broom," in ErDom atid op. 

c^t. 

W. E. LcC. CIatIc! "Ob^crvatloiij on tho AnatPiny of the F^ossil AuftraJopithe- 
clnat" JAN AT, Vo|. B%, No. 3 (1947}, Beprinfisd in Yearbook of Fhifrkal Anthro- 
pologtf {N^' Yorh 1947), pp. 143^- 

* In man tlw facets by which it articulates veith the other bones arourid it mo 
bro^d and permitting considerable mobility. In the apes^ pflrtioidarly 

tbe gorilla and ohiinpanzeep th<&$e facets are stnaJL In the liowever, 

for the attadiment of ligaments are cuterLSive; in niEin they ^tnallEz. In the 

apes, which have long, slender hands, the cupUate is long; in man Jt U shorter. 
In the ape^ tbi:; bone is lajger than in man. 

The Sledcfcmtetn capitate Is of human rather tlian apelike being com* 
parable lo those of baboons and Bushmen, (Majdmum lengths: Sterkfontein, 
mm4 Bushman FemaleK Bushman male, £0.g; baboon male^ ^9^0; Pioconmil 
afrioaniis, 23.03 j^rlUa malCp 26.5E diimpanzee male, 26^5; orang nmle, 31,7 mm.) 
It ii relatively broad, like a mao^s. In the devdopinent of facets and ligamentaJ 
attachments, it is IntenncdLate between those of apes and thus? of men, but 
closer to the human. In p^irticiilar:, it has a larger aitieulatidn for the head of the 
second metacarpal, on the thumb sldop than found bi the apes^ in the gorilla 
there is chamcterlsUcally none at alL 

"Broom and Robinson: 'Thumb of Swartkrans Ape-Man," Nattcre, Vol. 164, 
No. 4176 {194ft}, pp^ $41-^. 
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as fu]cnims> The patella or kneecap is our largest sesamoid bone. 
Such bones are not characteristic of the thumbs of apes or men. 
In Swartkrans their presence suggests a specialization for some 
kind of coarse work beyond the needs of Itunters, such as digging 
for roots. 

A metacarpal from Kromdraai, probably that of the index finger, 
is 70 mm. long, as long as that of a man with long hands. In most 
respects it is human-looking, but two grooves on the palmar side of 


Fic, 1/ The AurcKKLOFrmECmt 
Hand ^nes. The Meittcarpat Thumb 
Bones of AusfmlopHhecw: A. 

B. Bushman ^ C, Eiira^Aii. 
that the AiL'ftTiiIdpitKrCiii^ wtbff 
Is eurmi and liuiaked at; the bnse. 
Proximai PhnUrngM of the Thifd or 
Fourth Finger tn Mflfk the Oldfioaf 
ChUd, and the CofiUat D. Sinn; 
Er CMduvni Child; F. Gohllt. In man 
the sh^Fu of the phnhioges an: 
rounds Ond narww^ in th^ gorilla 
and DLher ap^ they are hrnod and 
spahilate. lo the ilupe of thii bone 
the Olditvai child membics the apeSr 
(Dmwingii A and B after Broom nnd 
Robii»Qii, 

the distal knuckle betray the former presence of another pair of 
sesamoid bones. These are rare or nonexistent in apes and normal 
in baboons. They can occur in man, but seldom in pairs. 

Two proximal phalanges of the same hand belong to the second 
and fifth fingers. In the apes these phalanges are fiattened on the 
underside, and their edges are lipped; this represents an adapta¬ 
tion for brachiation in a heavy animal, and reaches an extreme 
form in the gorilla. It is not found in notable degree in Proconsul 
ttfricantis, the Old World monkeys, or man. The Kromdraai pha¬ 
langes also lack it. No better indication is needed that this animal 
was not a brachiator and that if his ancestors once had this adap¬ 
tation they subsequently lost it. 
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Australopithecus, a Primate MertmUl or a Unique Hominid? 

We ko w have the impression that the South African Australo- 
pithecines from the neck down were a kind of primate mermaid, a 
somewhat composite animat, Either the Australopithednes were 
going titrougl) a transitional stage of evolution that we have not 
seen before, or the postcranial bones are a mixed hag of spare 
parts of Australopithecines, apes, big baboons, and men. In geii' 
eral, if not in every case, the first explanation is the more plausi¬ 
ble. 

No animal can be understood merely through comparison with 
others, for each species is an entity in itself, an organism adapted 
to its own kind of existence. From the study just made of tlie 
postcranial bones of the South African Australopithecines it may 
be concluded that these creatures must have followed a way of 
life no longer seen on the earth. Tlie resemblances of individuat 
bones to those of other primates living and extinct indicates prin¬ 
cipally that these creatures drew on the same primate storehouse 
of genetic potentialities as did monkeys, apes, and men. Moreover, 
it is evident tliat the biological forces of parallelism, differential 
evolutionary rates, and neoteny shaped a special organic whole to 
fit a new ecoldgical requirement in a creature whose ancestors had 
parted company with those of the subfamily Ponginae before the 
latter bad become fully specialised. 

As far as the postcranial skeleton is concerned, Homo could 
have been descended from some kind of Australopithecines more 
like Austroiopithecus africanm, perhaps, than A. robustm. But we 
can say no more iintil we have studied the rest of the skeletal 
parts of the whole animals. The skulls and teeth will shed more 
light on the relationships between Homo and his early Sou til Afri¬ 
can relativ'es. 

The Skulls^ Jaws, and Teeth of Australopithecus 

A V A 1 L A Bi. E published accounts * of the finds in the five eaves 
that Iiave yielded the known remains of the South African Austra¬ 
lopithecines include descriptions of the whole and fragmentary 

^ The blbhcgraphy li essentially the sam« u that for the bones. 



The Earliest Hominids 


2;6 

brain cases, jaws, and teeth of at least twenty-one individuals or at 
most about forty, three to seven times as many creatures as are ac¬ 
counted for by the postcranial bones. Each of the South African 
cave groups contains at least one skull, more or less complete. 
However, there is none for TelantbroptiSf whose presence from the 
neck up is indicated only by one nearly complete and one very 
fragmentary lower jaw, and a piece of palate. 


TABLE € 
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Before going further let us familiarize ourselves with some 
technical terms that will appear in the descriptions of skulls and 
their parts. The skuU, technically, includes the entire structure: 
the bones of the head, face, and both jaws. The cranium does not 
include the lower jaw. A calvarium is a faceless and jawlcss brain 
case; a calve consists of tlie top of the brain case only, without the 
base; a maxilla, of the upper jawlxine (one on each side); and a 
mandible or mandibula, of the lower jawbone. 

The Brain Case arui Brain of Australopithecus 

Next to the teeth, the brain case is the most human-looking 
feature of this creature, as we can see (Fig. 28) from the pro- 
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28 Seul-l PndriiJES Of AuYTiuiijOi^rTTiECn^Es^ ConiixAf axd Basoo^^. 


files of four skulls; tlie infant Taung^ supposedly aged six years; an 
infant from Swartkrans, supposedly aged seven years; an adult 
male (?) from Sterkfontein; and m adult female (?) from Swart- 
krans. greatly restored. In all of them the skull is long and rather 
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high, with a sloping forehead, and the brain case rises above the 
brow ridges as high, in relation to its total size, as in some early 
and primitive human crania. The foramen magnum is located 
near the center of the skull base, as far from the rear as in some 
human races; and the occipital condyles point downward as in 
man instead of obliquely to the rear as in apes. In addition, the 
occipital crest, which marks the upper limit of neck-miiscle at¬ 
tachments, is even lower than in some human skulls, and much 
lower than in either ape or baboon. The brow ridges ate heavy but 
no more so than in some fossil and even a few modem human 
skulls. As in man and only rarely tn apes, the nxastotd process 
( a protuberance of the occipital bone) is present, and it is conical 
as in man. Since this anatomical landmark helps to anchor the 
muscles that hold the skull erect on either side rather than from 
behind, we may infer from the position of this process that the 
Australopithecines had a human rather than an apelike neck. All 
in all, the ho min id skull form had been completely achieved by 
Australopithecus, which suggests but does not prove that this 
animal stood erect. 

A human brain size, however, had not been achieved, nor even 
approximated. The Taung child of six had a brain size of 494 cc.,*' 
which could have attained a maximum of 543 cc. had the creature 
lived to maturity and had his brain continued to grow at the same 
rate as in modem man, which cannot be assumed. The Maka- 
pansgat brain case is known only from a single occipital bone. Its 
capacity has been estimated, very speculatively, at 600 cc,* Two 
Sterkfontein skulls complete enough for accurate measurements 
have capacities of 435 cc. and 480 cc. Thus, the brains of tlie 
smaller and earlier Australopithecines range from a known 435 cc. 
to a possible ,543 cc, and a sj>eculati%'c 600 cc. 

A quite fragmentary Kromdraai skull may possibly have at¬ 
tained 650 cc,, although this is unlikely; and the various Swart- 
krans skulls, none of which is complete enough to measure prop¬ 
erly, have been estimated at 700 cc, Washburn denies that any 
of these skulls can have exceeded 550 cc.; the foramen for the iu- 

’C J. Connolly: Eifrrntrl pf the Fnrmte Stein (SprfngBdd, 111,; 

C Thi3fniMs- 19^1). See pp, 

* Qatki Oa InjiGmEnatuin, * * p, 
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temal carotid artery, one of the vessels that feeds blood to the 
brain, is no larger than those of apes * 

According to the principle of allometry (see page 15), which 
governs the differences in proportions of similar animals of diflfer- 
ent sizes, if the large Australopithecines had tlie same kind of 
brains as the small ones, the cubic capacity figure of the large ones 
would be absolutely larger and proportionately smaller than those 
of the small group. The difference between the two groups seems 
to be about 100 cc., or about 20 per cent. However, the differ¬ 
ence in body size may have been in the order of 50 to 100 per 
cent. These figures do not suggest any increase in intelligence be¬ 
tween Australopithecus africanus and Atwirafopithecus robti^fus 
such as one might expect to find if the second species were evolv¬ 
ing from the first in the direction of man. 

The variously estimated range in brain size of 435 to 700 cc. 
ascribed to the Australopithecines by several authors falls within 
the middle and upper parts of tlie anthropoid ape range, which is 
325 to 685 cc.; and it may not exceed that of the largest known 
gorilla-—685 cc. Tlie brains of both putative species of Australo¬ 
pithecines were a little larger for their body size than the brains of 
the three living great apes, but not enough larger to indicate, 
without BupplementaTy evidence, a substantial difference in in¬ 
telligence. It is extremely unlikely that tltey could speak.' 

* Washburn and V. Avis: "Evolution of Huitian in A. Roe qnd G, C. 

Sampson? Sehaoit>r and Etofulfon (New Haven; Yale UnfveiaJfy Fr-esa; 1^58), 
P 430 

Although an appcnciiTialely equal uniDiint nf hlood alw &ow^ up ihrough the 
vcxtcbml aiteriwp this fact alone not inv^ilidate Washhunis conclusion, be- 
oause the mtlo of blood contributed by each pair of aitork^ ts the same in all 
Uving ptimate«. 

^ SehoperK, who studied the intemiJ brain cast^ nf the Taiing iuhint, hve 
Stedcfonteiii sbuLU, and a IrAj^menEary juvnille speelincn from Kromdr^mJ, iifter 
having constructed cLaborntc charts of die surface cOnB§^mtioii5 of JJi? cerebral 
hemisphem, concluded that the Australopfthecinef; could ^-ak. SevonU bTain 
anatomists, partIculEirly Father Connolly, have challenj;^ed his leconstRictfons. 
Moreover^ Fenfleld and his associates have recently diiivovmxl fhiit the speech 
centers af the human brain lie moitly on Inner folds of the cerebral cortec^ where 
they could not make buprinb on the inside of the skulL 

Schepns: ‘The Endocranial Casts. . . 

Sebepers^ Tiljc Rrufn Cnsfj cf ihe Recenft^ Discovered Plesmnthrojms ShtiHA, 
in BtOpoi, Robinson, and ^hepers;; "SterkfunteirL ^ 

Connolly: op. dt. 

W. Fenficld and L. Roberts: Speech tmd Broin Mechanisms (PrlnccEonf PHnee- 
ton University Press; 1959). 
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The smallest cranial capacity for a fossil man is 775 cc., calcu¬ 
lated for the Trinil Pithecanthropus skull 2.* This leaves, between 
the knOHn ranges of Australopithecus and Honw, a gap of about 
200 cc., which Vallois calls a Rubicon. At the moment this stream 
is still unbridged. 

To summarize, the brain cases of the Australopithecines are hu¬ 
man in fo'rm but apelike in size, and in the gross morphology of 
the brain, as seen dimly through the surface markings on the inner 
surfaces of the skulls, there is nothing to indicate that they, or 
other creatures like them, could not have evolved into rnen. The 
ancestors of the genus HomOj whoever they were, must once have 
had equally small brains, before they began to grow out of the 
Australopithecine range. 


The Faces of the AustTalopithednes 

IN 1951 Washburn stated that in the course of human evolution 
different parts of the body bad evolved at different times and at 
different rates.* First came the erect posture; then the perfection 
of the upper limbs; next the brain grew larger; and Anally the 
teeth grew smaller and the bony structures of the face and jaws 
which support the teeth in their work of mastication also became 
reduced. 

In the evolution of the Australopithccines this schedule may not 
have been closely followed. The evidence which we have cited 
indicates that the erect posture may not have been fully achieved 
at the start, and it certainly did not become more perfect in the 
later and larger animals; nor did the brain grow according to 
this plan. The teeth, as we shall soon see, grew larger instead of 
smaller, and so did their supporting structures. These facts do not 
disprove Washburn's thesis, but they cast some doubt on the idea 
that tile South African Australopithccines w'ere evolving into men. 

Although some fossil men may have had as massive faces as the 


* F. Wridenicicrli; "CiAnt EajIjt Man from Java and SmitK China,' AFAM, Vo], 
40. No. 1 ( 1945), p- 9 ?- 

^Waihbuift: 'Thi; Meiiv Physical Anthropology." TNYA. Set. a, Vol. 13, No. 7 
(1951). PP S 98 - 3 fl 4 . 
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The Faces of the Australopithecmes 

early Australopithecmes, nevertheless a whole set of features, 
partly concealed by a common air of brutality, separates the Aus- 
tralopithecine face from that of fossil and living men. These are in 
what I call tire mask, the region of the eyes and nose. 





Fk. ag Fnoif Pfiye{>raul to the Smaujeh AurrwAL&prrHEClKEs TO the LAJio:Eit 
O^fES. Id this i;:ompdiisDn of fdtidJ profilos, tho skull of Ftoconttil q/ncanor is repr«* 
Rented twieo u laige^ prapoittoiu&tdyi as the- olhf^r two. Tho Imv^ p^rt of Lhf 
CHXinitol bone of Pirocoiisul hoj bwn reconstnicErd^ and the crest of ZLnJnntKropus 
hiis been left out. In these drawings it may be seen that ibe brow ridges progress 
from none to extremely heavy; the progntitbisTn fiom extreme to great to mediym^ 
the Utemt axb of the eye iWckel from xlopJjig b^rkwiiids to :$tmight to sloptng 
shghdy forwards. With an elongatieo of the face and a redocUon In pmgnathiniif 
the ftoc haj moved upward in front of the brain esjse. Otherwise, the tooth line 
would be inconveniently located for an erect bipedal noimab (DrawIcLg of Fro- 
after LeCros Clailc and Leakey, 1^51; Sterkfonteln after LeCim Clark^ 
Jg6o; Zlnjanthiopus after Leakey, 1959.] 

In man the distance between the bony orbits (eye sockets) is 
variable; fossil men and the more primitive living races have the 
greatest interorbital distances. In the Old World monkeys and 
apes this distance is small. Much of the pressure of their jaws is 
carried upward by the bony structures on either side of the or¬ 
bits, leaving the eyes-nose triangle a compact island betvs'een two 
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Sri^KFOKTIlN IlNIANTH^OPUS 


Fic. 30 fs THE Area of Nece-Muscle Attachment Apes and 

AuimALOpmiDCiN'es. Th^; dirimpiiiiZH represents tlie apes; Slerkfonlefn, the 
earlier and xmatler Australopitheeines; and Zinpnthrapus, the later and ona. 

Like Uic Aujrfrd^Dp^t/ie4:Tis speciirverui from South Africa, Zin^nthrepus has 

wlde-floiing temponil crests and a sagittal crest, both irHlicating an exaggerated 
development of the temporal muscles and a coarse, tough diet- But the nuchal 
cnjst, under which the ttiuscld of the baelc of the neck are attached to the 
occipital bone« is set low on the skull in the Aostialopilhccio^ and high on the 
chimpanTcc- In Zinjanthropiis it is set even low'cr than in Sterkfontein (Atxrirdfo- 
pHliccuJ afiivanus). This progrrsaiom suggests, but taken alone doc-s not prove^ a 
eDnHnuoiLs evolutional^' progres-tion among the Australopithecines In the aiNjuisi- 
tion of the erect posturer We have no occipHal bones from Proconsul v¥ilh which 
to extend this compaxison. 

columns of stress. In the prosimians and New World monkeys, 
both the eyes and the nostrils are set farther apart and the nasal 
skeleton takes some of the strain. In the chimpanzee (see Fig. 31) 
the maxillary sinuses aetualiy invade the nasal territory, separat¬ 
ing the inner nasal passages from the roof of the mouth by branch 
air pockets, and reducing the number of bony struts passing from 
the palate to the middle of the forehead from three to one,* In 
man the nasal skeleton takes some of the tlirust, and the nose 
pushes the orbits fartlier apart than in most catarrhine monkeys 
and all apes. When seen from the side, the human orbit, through 
rariahle, tends to extend to the side and rear much more than in 
living Old World monkeys and apes, after the fashion of pro- 
simians, platyrrhines, and Proconsul. In these respects man is a 
relatively primitive pnmate. 

Furthermore, the nasal skeleton stands out from the plane of 
the face, not only in man, but also in lemurs, fossil and living 
tarsiers, and most of the arboreal monkeys of Iwth hemispheres, 
but not in macatjues, baboons, or apes. Their nasal skeletons are 
flush with the bones to either side of them, or even depressed. The 
same is true of the South African Australopithecines. It has 
been said that in all these big-jawed animals the nose would be 

♦Bfootn; **P(€tUtnthropua . ^ pp. E6-J. 
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left standing oitt like an Island were the jaws to be reduced; but 
this is not true, because the nasal skeleton is fiat even at eye level 
where the jaw protrusion makes no diSerence. No amount of jaw 
reduction could give Australopithecus a human nose. In the six- 




3,1 Sections thpouc*! TWe 
Na^al Parages dP AajtralQpithei^, 

Arx, Ai)/p Man. thrdti^ 

of Rnt upper mokr. In the chimpan¬ 
zee the fuAziUmry nnii.<e!£ lie between 
the ruisal paAsaj;c^ and the pakte. Tn 
Australopithecus and man the npaal 
passages are direedy above the pakte 
and the maxilfAry vinuise:! lie to 
side of the nasal passages only, {Draw¬ 
ings after DroOni anil Rubiusoo, igsa,) 

and seven-year-old skulls of Taung and Swartkrans tlio nasal pro¬ 
file 15 jtist as fiat as in the adults. Nasally the A^iistralopithcoines 
were more apelike^ and in a sense more evolved^ than we are. 

In man the external nose is a useful part of the speech appara¬ 
tus: it forms a resonance chamber for the amplification of sound 
comparable to the air sac of the gibbon and the enlarged voice box 
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of the howler. Whether or not the Australopithecines tould speak, 
and I have seen nocotidusive evidence that they could, they seem 
to have lacked this special human adjunct, 

Telanthropus, however, differs from the others nasally.* It has a 
distinct, though small, nasal spine situated at the front of the na^ 
sal cavity. In the other specimens the spine is located far inside 
and its two lateral segments are divided by the vomer, which is 
the lower part of the nasal septum. Telanthropus’s nasal passages 
have a distinct floor, forming a single plane set at an angle to the 
outer surface of the bone. In the other specimens the floor is 
rounded and its junction with the outer plane of the bone gut¬ 
tered and indistinct. In these respects Telanthropus seems to have 
been more humanlike than the other Australopithecines. 


The Australopithecine Jatm 

The Australopithecines needed large jaws. It takes 
hea\'y jaw muscles and big teeth to chew the coarse, uncooked, 
and probably mostly uncut food eaten by open-country om¬ 
nivores; witness the large jaws and teeth of the ground-living 
baboons. The Aiistralopithecine jaws are just as large and heavy 
as they needed to be, and their size relative to that of the brain 
case is a purely e^'olutionary matter without implication of rela¬ 
tionship to other primates. 

As in apes, the upper jaw is long and deep, but the palate is en¬ 
tirely unapelike and essentially human in shape. Whereas the ape 
palate is long and narrow, with the cheek-tooth rows parallel or 
even slightly convergent toward the rear, the Australopithecine 
palate is continuously arched, with no apelike gaps (diastemas) 
between canines and lateral incisors. The key to the difference be¬ 
tween hominid and pongid palate forms is tlie relative size and 
time of eruption of the upper canines. In juvenile apes, as in a 
youthful specimen of Proconsul, the palate is shaped much as in 
Atistralopithecus and Homo, The huge canines of the apes are cut 
only when the palate is big enough to accommodate them, and 
when the animal needs them—just before or along with the third 

^RoblJisoiii 'Tdanthfopus. . , pp, 445^^1. 
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molars. In the bominids the canines are small and erupt early, 
without altering the shape of the palate. 

Apart from size, the chief difference between Australopithecine 
and human palates is that in the former the posterior border of the 
palate extends far beyond the level of the third molars, whereas in 
man this border is in line with the teeth. In this detail the Austra* 
lopithecine palate falls halfway between those of gorilla and man. 
It is tempting to interpret this feature to mean that the Australo- 
pithecines could not have spoken because their pharynxes had not 
yet become open as in man (see page 74), but additional evidence 
is needed before such a conclusion can be drawn. 

The mandible, which is correspondingly large and heavy, is also 
human in shape if compared to the chin less jaws of fossil men. As 



Fic, 3^ The An^atdmt of tkk Mandible: Sworlknins^ 
fcirinlc, ■( Drnwing aflex i954-) 

in man, the mental foramina are high. No specimen has been 
found with a simian shelf to brace it, but even if one turns up, 
this feature will not make the creature less hominidH In general the 
ascending ramus is extremely long, to accommodate the great 
lieight of the upper jaw and faee^ and it is set at nearly a right 
angle to the occlusal plane in all known jaws except those from 
Swarticrans. In the latter the angle is wider because the tem¬ 
poral muscles were attached far back on the brain case. For the 
same reason the coracoid process, to the tip and anterior border 
of which the temporal tendon is attached, points backward more 
than in most human mandibles, particularly those of fossil men* 
In all Australopithecine specimens the mandibular fossa of the 
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temporal bone of the cranium, which is the groove in which the 
mandibular condyle moves in chewing, is human in form. Along 
with the evidence derived from the teeth, this indicates that the 
Australopithecines chewed their food in a rotary movement, as do 
primitive men, instead of up and down, like apes and most civi¬ 
lized men. One Sw'artkrans skull, called female by its discoverer, 
had such extensive temporal muscles that they met at the top of 
its head in a crest which did not, however, stretch gorilla-fashion 
backward to its occipital torus. As even in the gorilla such crests 
are confined to males, the identification of this skuU as female is 
highly dubious. It was probably a male skull. 



TELANTHROPUS 1 TELANTHROPUS 2 

FiC. 3a ThX AUifTfLfiLOPmiECINX Makoibles. 


The Swartkrans and Kromdraai mandibles are larger and 
bea\'jer than those of the earlier and smaller Australopitliecines, 
This difference does not necessarily imply a change in dietary 
habits, because it can be equally well interpreted as an applica¬ 
tion of the law of allometry, that is, that the larger an animal be- 
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comes, the larger his jaws grow both absolutely and proportion- 
ately. 

The two Telanthropus mandibles, found in the Swartkrans cave 
in what seemed to be a separate pocket of breccia, are more 
slender and smaller than those of their companions in the cave, 
A. roi>us#us, but they are not identical. The first one is virtually 
whole except that both ascending ramt are broken olF, How*ever, 
the position of one condyle was indicated by the form of its 
stump, and when reconstructed the ramus height appears to have 
been moderate, as in man. Yet the ascending ramus starts to leave 
the body of the mandible at the level of the first lower molar, as in 
proper Australopithecine jaws, instead of farther back, at the level 
of the third molar, as m most human |a\vs. Also the maxilla that 
Bobinson attributed to Telanthropus, although manlike in other 
respects, was long from nose to tooth line and w'ould require a 
high ramus. 

The second Telanthropus mandible, which in 1952 Broom and 
Robinson tentatively identified as human, is a piece of the right 
branch, about 5.5 cm, long, carrying the first and second molars. 
\forphologically and metrically it is indistinguishable from a hu¬ 
man jaw fragment and in fact resembles in many ways the Mauer 
(Heidelberg) jaw from the Early Middle Pleistocene of Europe. 


The Teeth of Australopithecus 

More has been wTitten about the teeth of these creatures 
than about the sum of the rest of their remains, and much of the 
writing is highly detailed and technical, and comprehensible only 
to specialists. Luckily the entire subject has been exhaustively 
covered by Robinson in a single volume/ 

The total number of Australopithecine teeth known in 1956 
was 526. Of these 448 are permanent and yS deciduous, or milk, 
teeth. The vast majority come from two sites, Sterkfontein and 
Swartkrans, although there are enough from the otlier sites to in¬ 
dicate what they are like. Every tooth of both upper and lower 
jaws, and of both milk and permanent dentitions, is repesented 

* Eiobinsont Dentition of the 
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by at least two specimens; and enough specimens of most kinds 
of tooth in the permanent dentition are available to permit de* 
tailed statistical analysis. These teeth are more abundant and 
more completely represented than those of any kind of fossil man 
except the Upper Paleolithic folk of Europe, whose teeth were 
modem. 


TABLE 7 

NUMBERS OF AUSTRA- 
LOPITHECINE TEETH 


M iik 



Tauns 


20 

4 


24 




Sterkfontein 

12 

129 


141 




Mi.kApui9E&t 

2 

26 


27 




Bwflrtkrani 



273 


mi 




Kromdrajii 


a 

17 


23 






78 

448 


626 




M 

1-2 

C 

P-1 

P^2 

MA 

M-2 

M-S 

upper 

ll 

14 

22 

49 

36 

49 

43 

31 

lower 


5 

16 

27 

26 

46 

33 

33 

upper 

4 

2 

2 



6 

8 


tower 

5 

8 

9 



14 

21 



Although some of these teeth are very large by human stand¬ 
ards, they are essentially, if not entirely, human in form and func¬ 
tion and quite different from those of either Old World monkeys 
or apes, w'hether fossil or living. These differences are just as 
marked in the milk as in the permanent dentitions. In both upper 
and lower jaws the incisors are practically identical with those 
of Homo both in size and in shape. The canines, too, are similar 
in form, but some are larger than the largest found in man. Start¬ 
ing with the first premolar of each jaw, the cheek teeth grow larger 
and larger, compared to man's, as we move down the row to the 
third molar, but the morphological similarity remains. No trace is 
found in any site of elongated, conical canines, shearing lower 
first premolars, or a diastema; nor are any of the molars hilopho- 
dont. There is no evidence to indicate a transition from ape to 
hominid nor a close relationship vdth the Old World monkeys. Btit 
the lower molars have the typical Dryopithecus cusp pattern in 
common with Proconsul, the other Dryopithecines, and the living 
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D 


0 1 ^cm 

*_I_J 

Fia. 34 S 1 AU 5 TnAUDi*jTjieciNE Teethe If^coons. A. Stei^fontein £ 50 : B. Sterk* 
Fontcin 35 a; C- MdkapansgiAt (no niLmbei)^ D, Swartkrans 3 ; E. Swartkmns 63; 
F+ Swartknms 11 . The smaller and cnrlicr Au^ntlopitli^diicif arc represerited by 
ooly two upper medion inclisars, a pair in a sJnglc jaw hm^ Slcrkfoftlcin. One |$ 
depicted here (B), aloiig with nm upper lutera] Indsor accompanying lt„ and an 
upper lateral from Makapan^gnt (C). An upper meduin and two upper 
laterals (D and p) from Swartkians represent the larger and Later Amtrato- 
pitheeiiws. In A, B, and C a certain amcninl of svirface relief is shown m the inner 
or labial side of the blade; this relief take^ the fann of a inlld shoveling (A and C) 
and ridging (A and These features alto occur iii hutnan iceth and will be 
plained Inter. In the Swartkrans median inchar (E)p I he edges arc slightly raised 
and the tower border of the tooth is scallnped; thit scalloping nbo occurs in hu- 
mao lee^b when fiist cut. The SwaftkratL's lalernlj {D and F) show same ridging, 
and each has a teatlike basal pmtTiberancc, elso fourvd in some human teeth. On 
the who'le, the earher incisors seem to have more relief on the lingual side than the 
later ones, but ihc samples are too sniiill to be sure. (Drawings after Bobinson, 
195^0 

apes. In short, the Australopithediies were just as hommid den¬ 
tally as we are, and in some respects eveo less apelike. 

Blit they were not a single unit. In tooth size and tooth form 
the Aiistralopitheeines fall naturally into three groups, just as 
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their postcranial bones and skulls do, as foUows: Australopithecus 
africanus (Taung, Sterkfonteiti, and Makapansgat); AusiraUh- 
piihecus robustus (Swartkrans and Kromdiaai)! and Telanthro- 
pus, known so far only by the lower teeth of two jaws. The Tetan- 
tbropus teeth are indistinguisliable from those of Homo. 



Fig. a.4b Avstmalopitmkcivc Temi; Can was. A. Swartlcmu 93; B. Stetldonlelii 

C. Malcapim^NgAL (uppers )s O. Strrkfciqtein so; E. Slerkfontqm 51 {lawen). 
Like tlie fnciion^ l\\c Atutnlapltheckic ranincs ^itw m considtrAble amount G^ 
on the Ungujil inclumng raised edgei^ ridges, basal protuberanced, 'Hie 
onei ^hpwfi here are from the smallier and wliex groop except A, which is firOm. 
Swnrlktaiir. Apparently the smaller and earlier sptties had inore elBbomte 
relief patterns man the later and larger one. All these voriatiooi can be found In 
man. 


Robinson, who had large enough samples of the first two groups 
to permit refined statistical analysis, has shown them to repre¬ 
sent genetically difierent populations that probably differ aa 
much from each other as A. africanus does from Homo. On this 
basis the two groups should rank at least as separate species. 
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The differences between them begin with the palate. The pala¬ 
tal index, a length-bread I h ratio, falls between 90 and 96 per cent 
in the Australopithecines, ^ and 95 per cent in nran, and 35 and 
62 per cent in apes. These figures place the Australopithednes at 
the top of the human range. Although the two species are the 
same in this index, they differ in the shape of the upper dental 
row and consequently of the palate itself. In Sterkfontein (A. 
africanus) the tooth row consists of a smooth curve, as in most 
human palates, but in Swartkrans (A. fohusfus) the incisors form 
a fiat line from canine to canine. 

In both species the teeth are crowded. Some of the incisors are 
set crookedly in the jawbones so that their occlusal edges overlap 
each other. All jaws that contain worn incisors have the edge-to- 
edge bite typical of human populations that chew tough food, 
and the individual teeth are worn not only on dieir crowns but 
also fore and aft, where the teeth rub together in chewing. But in 
A. africanus the wear on the lower premolars and molars is mostly 
on tlie buccal or cheek (outer) side of (he crowns, and in A. ro- 
it is on the inner or tongue side, because the palate of 
A, africanus is wider than the lower jaw- in A. robustiis it is the 
opposite. In this feature A. africanus resembles man, and A. ro- 
bustus the ungulates. Furthermore, only in A, rohusfus does the 
enamel of the crowns show extensive chipping, as if from grit 
encountered on uncleaned roots. 

In the length and breadth dimensions of the dental crowns 
(see Table 8), A. africanus falls within the human range in fifteen 
of thirty-two measurements, overlaps that range in sixteen others, 
and falls completely outside it in only one, the breadth of the sec¬ 
ond lower premolai. A. robtistus, however, falls otitside the human 
range in ten measurements, all in the premolars and molars, and 
seven of them are breadth measurements. All the ranges of the 
two Australopithecine species fail to overlap, but the older spe¬ 
cies, A, africanuSf has larger front teeth—incisors and canines— 
than the younger species, A. robustus, which has the larger pre¬ 
molars and molars. In this sense A. africanus is more nearly hu¬ 
man than A. robust us, Robinson explains this as follows; “All the 
features of tlie Paranthropus (read Australopithecus robustus) 
dentition, as far as size and proportion are concerned, may be ex- 
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TABLE S 

CROWN DIMENSIONS OF 
AUSTRALOPITHECINE TEETH 
UPPERS 



A. africanuB 

A. robuetufl 

Zmjanthropui 

GaniBi 

Hunio 

M 1. 

h. 

0.3- 0,5 a 
8.2- 8.3 

8.3^10.8 ^ 
7.3- 7.8 

0.6-30,2 

7.0 


6.5^10.8 
62- 0.0 ' 

1-2 J. 
b. 

s.s- 7.3 a 

5.e- 7.0 

6.5- 0.0* 
6.3- 7.6 

6.2- 7,1 

5.6- T.3 


5.0- 0.0 
5.0- 85 

C Li 
K 

6.6- 6.9* 

8.2- ae 

8,1-10.6* 

8.4-10.4 

7.0 ^ 
0.0^10.2 

lO.S cft. * 

5.8-11.0 

5.0-10,0 

P-l 3, 
b. 

8.5- SA * 

10.7-13.9 

0.0-10.8* 

13.1-15.3 

10,7 *- 
14.9 

9.6 • 

12.3 

5.5- 9.5 
5.0-12.5 

T-2 L 
b. 

7.2-10,5 J* 
12.&-I3.S 

0.2-11.8* 

13.7-16,3 

10,7 *- 
14.0-15.8 

9.1 * 

12.5 

7.8-13.1 

6.0-12,5 

MA 1. 
b. 

11.0-13.2* 

13.2-14,1 

13.1- 14,5 * 

13.2- 16.0 

14.7 

IT.O-IB.I 


7.8-13.5 

9.0-14.8 

M.2 L 

b. 

12,8-15.1 * 
14,3-17,1 

136-152 * 
16,0-17.4 

17.0 * 

18.1-20.3 


T.0-13.B 

7.Ckl5.2 

M-3 1, 
b. 

11.^15.211 

14.6-17.0 

13,0-17.0* 

15,7-18.1 

32.7 ^ 
20.3-21.6 

(10.9) • 

(13.0) 

4.0-13.0 

4.0-15.0 


L - Leakey 
M - Mark! 

K - RoblnAoii 
S — ?en>"[lrek 
W “ WeidflDreich 


Aug. LS, 3 § 5 ^ 

IJNS, Yohm, im 
TMM , Na 0, 

fffitcfm, Veil 10, Nu. 73,1055 
afau . YqI 40, Ft. 3, ms 


plained on the assumption that selection has retained as large a 
chewing area in the grinding teeth as is consistent with reducing 
jaw size at the expense of the less important teeth in a large vege¬ 
tarian ” ^ 

In one particular comparison the essential difference between 
the two Australopithecine species is seen in sharp focus; that is, 
the ratio between the crown area of the canine teeth and the 
crown areas of the two premolars of each jaw. In A. africanus, as 
in various human populations living and extinct, the canines are 
nearly or just as large as any premolur of either jaw. In A. robustus 


^ Hob&n.^ns "^eoUtibn of the Aiutndopfthecinae^*' pp. i4A-g. 
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LOWERS 


OlduvAi 


Homo 

Telajralhropua 

Child 

A. airiciiALiJi 

A* robUittu< 


3.5- 6.8 
4.9- 7.7 

65 

5.9- 6.9 

5.9- 6.3 B 
6.1- S.J 

5.2’ 5,6 R 
5.5^ 6.7 


1.2- 7.5 

5.3- 7.5 

OJ 

7.0- 7.1 

7.3 B 
6.8 

fl.1- 6,7 a 
ai- 7^ 


7,0-11.8 

5.8-104 

8.2 

3,7-10J 
8,0- 6.2 

8.5-10.5 B 
0.2-12.1 

6.9- 8,5 » 
7.8- 9,2 


4.5- 9.8 

8.6 « 

9,6-10,4 

9.2-11.8* 

9.2-10.5 » 

10.0*^ 

5.7-11.2 

19.3 

92 1 

9,0-11.7 

] 0.0-12.9 

12.0 

6.3-13.2 

8.4 K 

11.2 

9.2- 9.3 

9.6- 10,l K 

11.6- 11.7 

10.3^12.5 

12.0-17.0 

8.5-19.5 ™ : 
11.0 

3,0-15.9 

11,9-12.1 K 

13.S-I5.9 

13.0-15.1 B 

12.7-16.1 * 

14.0.15.I 

8,3-13.5 

no 

11.5-12.1 

11.2-13.0 

13.0-15.2 

13.0 

6.3-16.0 

12,1-13,6 » 1 

15,0 

14.3-16.8 B 

15.0-17,4 » 

14.5 “ 

3.0-13,7 

12,5-13,1 

11,5 

13.2-15.3 

13.6-16,2 

13.9 

5.8-15.0 , 

13.9-14.J B 


13.S-16.7 " 

15.4’18,5TI 

15.5 •• 

4,0-13,0 

13.3-12.4 


12.7-14.8 

12,6-16J 

13.0 


L 

M 

K 

3 

W 


» [j^koy 
“ Mnjrkd 
" Rablfujon 

■■ WBldfinrcicb 


A q^u«p Au^. I5p 1959 
iJNS, VoL 109, 1053 
N&. 9p 1956 

EfUfim, VqI. 19 , No. 73 , 1055 
APAU, VoL lOp Pt. Ip 1915 


TABLE 0 


A COMPARISON OF THE CROWN AREAS OF 
CANINES AND PREMOLARS IN 
AUSTRALOPITHECUS AND HOMO 


Upper Jaw 

Caiuh^ to: Firit Premolxr ^ond PM 


A. rv 5 b»ju« 

A . c^nconuj 
Eanto 


1.319 

L077 

1 . 021 ^ 1.065 


1,444 

L107 

.980-1,026 


Lower Jaw 


First Freiiwlar 
L.395 
1050 

.9S7-1.025 


Second PM 
L546 
L109 

LOOT-LOTS 


the premolars are a third to a half again as large as the canines. 
This is a considerable difference and taxonomically of signifi¬ 
cance. Had we no other information on the Australopithecine 
teeth, we could divide the genus into species on this basis. 
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FiCr AusTRAijorrniECtHB Teeth ^ pAEUDLAna anp Molars. A. Steirkfontdn 
uppers; B. Makapansgat Ipwers; C. Swutkrans uppers; D, Swartknms towers. A, Cp 
ana D are feLutively new teeth; B is worn enough la obscure flie cusp patterPr 
Although the molars are niDre or less the same slie in bath species, die pTemolars ol 
AtOfro/op^fAmrs rohusfus are larger and more molarlikd than those of Ai«#rnio- 
pithictu ofrfcaiuis. Also the rohustur molars consistently have six eus^; ihc 
o/Hconui molars five or Hi. t Rabinsan, ) 



Fk, 36 lniiECULAiiL.T Shaped Moiahs Of Aufiralopiih^ctMX mhiMtius. A. Upper 
Second; B. UpMr Thhd; C. Lower Third, All Ircun Swartlaans. ( After Broom and 
Rohinson, ana Hobinaoiip igsd.} 

In most dental measurements A. africanus shows more indi¬ 
vidual variation than A. robustus, whose teeth seem to have been 


selected for a rigorous, special diet; but in the brcadtli measure¬ 
ments of some of the premolars and molars the latter's teeth fall 
into two groups, large and larger. Robinson interprets this as evi¬ 
dence of sexual dimorphism, which is not noticeable in the denti¬ 
tion of A. africanus. 
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PnOCONSOL MI^ANUi 



AUSTRMOPFrH^CUS 

(SmK^NJElH) 



AUSTfiMOPrrHECUS 

(ZlNJASlflkOPUSj 



HOM> faecrus 
(prTHECAisrmaopus 4) 


HOMO fftfcrus 

IMOKm HIU) 




H0WO5AnfNS 
(AUSiaAil^N ABORIGINE) 


Fec. 3^ The Canine ak& First Paeacolaji in AiJismAijoriTHECENiQs, Apes. 

AND MEN* in AiMfrdd^ff^ciu the front t^h nnd inci^r^} are ^niall m 

coinpamon with the ehceL te^rth (premobr^ and \n Homs iJic opposite b 

trtie. and in iMu respect Homo u intL-miediate betueen the AustnilapiEhrcEnes and 
the ppes. In this fij^e are shown the crown surfaces of sIa pairs of teeth, the upper 
left fifst premobr (below) and the upper Inft canine (above). The crown paltcim 
reflect degrees of wear more ihftn nKirphologieaJ differences. What is critical here 
k the relative crown sfaes of the Iwo teeth In each spoeres. In Pracoruml ofricanus 
^ in Jiving opt.^, the crowi of the upper canine h larger than disil of the upper 
t ^ pemolar. In both the snialfer ana the laiger AnslralopithecincSk fcpresentcd 
hwe oy Stcrkfonteln and Zin|AnthTtipuSk the canine is less than one third as Luge os 
me first prcmoiiirx In Homo rrociUA, represented by FiLhecanlhrop>us 4 and the 
Bioken HiJI skuU (the earliest and latest of the known H* efvch*a skullsthe 
ranine and first premolar arc of noughiy equal ^ thiw are in many modem 
jaws, particularly among Mongoloids, Tlie specimen of Homo aopieiw shuwTi here, 
that of an Australian aborigine. iDustrales an ettieme degree of slur dlferentiatwn 
for our spedes—^e upper cjinine has only about two thirds tlac crown aiea of the 
up^r first pretrko]rLr4 Because these and other dental differences between AusfniJb^ 
piifiecvj and Homo am p old as both genera, they must have arisen Jonger than 
joQfOoo yew ago. the date of the curliest known specimens of either genus, ejs- 
cept po^Wv ^at from Lake Tchad, the tasonomy of which remains to be de- 
feimined. Of ll^e two, the Austnilopirlieelne 15 the more specialEaed and the human 
Ihe more ccmsenfflllvc at lensl in the feature illustrated here, (Drawing 1 from 
LeCros aark and L^key? drawings a and 6 from Clarlci number 3 from Leakeyi 
number 4 from Weidenreich; and number 5 from Fycraft.) 



The Homritldls 


Of the morphological differences that separate the two species, 
few if any are great enough to be of taxonomic value. Very few 
an worn incisors or canines are available. In the three upper 
incisors of A. africanus that we have* the inner or lingual surfaces 
are braced with raised rims^ ridges* and basal tubercles that give 
these teeth added strength and also added grinding surface. In 
the three upper incisors of A. robustu^ these architectural com¬ 
plexities are less pronounced. In the upper canines, three teeth of 
each Species have rims and ridges ^ and the two available lower 
canines of A. africanus are shaped like mittens^ with thumbs pro¬ 
jecting from the lateral side- The second upper premolar of 



Fk, 3S Thi: Teeth Tela.vthAOfUS. In the cave at SwartbfAns, with the 
Aiutrulcrplthecine bones, were found two pic«3 of ruartdibk and a piece of maxilla 
of a smaller and mope humiinMko homlnid, TeknihivpuJ. A reprewnts the righi 
molars t>£ mandible ij C. the lower first premislar of mandible 2; and B, a lower 
first premolnr of Awtralopithecus rohuistua, faimd in ihc same cave^ by wajr of com¬ 
parison. The molars nm hujiianlike in itat and shape, and so is the first k>w<jT 
prcmolar. En nmndlble a the socket that once held the lower third mohr b cotiical 
and shallow, showing that it held a singic-iooled tnoth, as in man. As Swartkians 
may be Early Middle Pleistocene in date. It is possiblo that Tekuthropiis was an 
early form of Hxtma mefuj and nd m AmtralopithecLnep but this is not certain. 
( Drawings after flobinson, 10^.) 

A, africanus has two roots; that of A, robust us three. In all cases— 
a total of eighteen teeth for A. robtistus and ten for A. africanus. 
Some of the molars of A. robustus are not rectangular, as they 
usually are among primates, hut have odd shapes, including 
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parallelograms and even triangles. Those of A. africanus conform 
more closely to the usual form. 

Some of the dental features peculiar (o A, africantis, and others 
common to both South African species, anticipate subspccihc 
differences found, over long periods, in the teeth of geographical 
races of In most if not all cases they are typical of either 

the Congoid (African Negroid) or Caucasoid branches of man- 
Idnd, and differ from the corresponding features in the teeth of the 
Australoid and Nfongoloid lines. As human racial differences in 
dentition wiU be discussed in the next chapter, they need not be 
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Fk. as The AvsTRALOPmiiciNt Featvdes ot the Lowkh Fimt Moi.An or 
MECANTKnopifs. On the left a clSaj^ram of the cysp and j^roove pattern af the 
lower rJ^t Erst moliLr qf the Ja^^an-ese fmsiJ mazidible known as M&ganthrnpus 
page 39S}; 00 the rights thv corresponding iootli of an AustmlopitfiecSne from 
ICromdraaJ, South Afnca, The two specimen!^ are virtunUy identical hi size, shape, 
system of grooves^ and cusp Ioqation5r Each has sii cusps, a rarity among hominids 
except Au^troiopithectu rohusius (Swartkrans and Kiomdraat), in which the 
fcAlum is nppBieDtIjf invurmble. Robinson uses the dose similarity btrtwtcn these 
two teeth, al^g with Dther featurea, including the sb'e and form of the roatip to 
substantiate his theory that MeganthrOpus was an Asiatic Australopithecjne. 
( Orawings after Robinran, 1953. J 


given in detail herCn But they should he home in mind, particu¬ 
larly throughout our study of the early hominid remains, includ¬ 
ing teeth, which have recently been exhumed in Tanganyika and 
Kenya. 


The Early Hominids from East Africa 

Early hominid remains have been found in three sites in 
East Africa: Olduvai Gorge, Garusi, and Kanam. The only finds 
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that are completely reliable in a geological sense are tliose from 
Olduvai, and Ihey are also the most numerous and diagnostic. 
In Bed I, associated with early Oldowan tools, Leakey found many 
hominid remains, including pieces of the skeleton of an eleven- 
year-old child of unknown ses, lying iy feet below the top of the 
bed and 78 feet above the basalt at its bottom. This find was made 
late in i960. At the time of writing the only available information 
comes from two short articleB, with photographsJ f have also been 
given the opportunity, by Matthew* Stirling and L. S. B. Leakey 
himself, to examine some of the specimens and fresh casts, on 
February *5,1961. 

In 1959 Leakey found the now' famous cranium of an adult 
male Australopithecine, which he provisionally named Zinjan- 
thropus boiseii* some five feet above the level of the child's 
skeleton, 2a feet below die top and 83 feet alx>ve the bottom of 
Bed I, He also found, in i960, more Zinjantluopus specimens, and 
the cranium of a Homo erec^us in Bed IL In 1913 this same gorge 
yielded its first human bones—the complete skeleton of a Capsian 
man in or under Bed V—discovered by Dr, Hans Reck. In this 
chapter we are concerned only w'ith the material from Bed L 


The Olduoai Child 

The OLDUVAr child s skeleton consists of a broken mandible, 
tw'o more or less complete parietal bones, one wiist bone, and 

* Leakey: Fiin^ at Olduval Gorge,** Noiure^ Vol. No. 476s (Fcli. sg, 

1961), pp. 645-50 

Ltflkey: “New Links in the Chnin of Human Evc^iliztion^ Three MajoT New 
From the Olduvai Goigt, Tanganyi^/' VoI. aafi. No. 6344 

(March 4, 2961 pp. 34^. 

■^Froin Bulitd al-Zarii (or Zinf), Arabic for Land 0/ the Ethiopians, citcndcd 
locally to meafi Eoit Africa. The siurmire is that of h bcnefacior 


Fw 5 . 40 [Facing pgc] A SitcnoK THivr]vf;H the PLEurontNE Bees at OLCvvAt 
CoMe:^^, C. Okluvai Child^ Z. Ziniojithrofm^^ MT, Milk tet+Kj Cif.^. Chdlian-^ 
skiilL Capnao denotes the orEglnal Oldowriy man dlifcovefcii by Hans Heck: all 
the others were dijtcovered by Dr. and Mm. L. S. B. Leakey. Tlic bed^ are 
niirnber«^ 1 ihfoiigh V. Bed I ii Lower PicLtoceoe but port-VdlaFraoehbo. Bed II is 
Middle Pleistocene; Beds HI and IV, Upper Pleistcicenc^. Bed V h post-Plcistncene, 
aikI some of it has ilipped down the face of the gorge tn the underlying bo-f^lt. In 
this section, five different sets of skeletal reinafns aic pl.tced as if they lay directly 
owr each olhEi. Achixlly smirva of them are several mUcs apart. (Drawing after 
Arambouig, 1961O 
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seven finger bones. Also found were six finger bones, two clavicles 
(collarbones twelve bones of a left foot, and "a few teeth" of 
what Leakey calls one or more adult individuals. Before describ¬ 
ing these specimens I should state that the difference of five feet 
between the location of the child and his companions and that of 
Zinjanthropus may indicate a greater time span than this small 
vertical distance would suggest. Although the Oldowan stone 
tools extend to the bottom of Bed I, the fauna of the level of the 
child’s skeleton is said to contain genera and species not seen in 
the 22-foot level. The future identification of this new fauna is 
critical. 


The ChiUTs Mandible 

The mandible was found lying bottom up, and its entire 
lower portion had been destroyed. On its left side the mandible 
extends to a point one centimeter behind the lower second molar. 



FiG. Tii£ Ou»c^'ai Ciuu'fl Man- 
nrpuG, The mandible of the OlduviJ 

child, hmind in 1 of Olduva^ 

Gorge, wait cni^ed so that llw righl 

r^fde wa.^ bent inward. In this (irawing 
Bn attempt hoA be^n niBcl« to 
it to it$ nrigmBl form. (DrAwLtig after 
Leakey in ) 


and on the right it is broken off just in front of the rear border of 
the first lower molar. The profile of the chin region is moderately 
steep, and continuously curved downward and backward, but on 
the inner side the body of the t)one sweeps backward almost to a 
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line connecting the rear borders of the second premolars—farther 
back than in the Australopithecines or ProconsuL The foru'ard 
flanges of tlie ascending rami are widely separated from the tooth 
row and begin to rise at the level of die forward borders of tlie 
Brst molars. In this feature the mandible resembles those of Pro- 
consul and of all the South African Australopithecines, including 
Telanthropus. 

Before fossilization the mandible was broken in several places, 
all in the canine- and mcisqr-bearing section. Tliis breakage thrust 
the left incisors backward and drew the right side of the mandible 
inward. The original shape (see Fig. 41), as tentatively restored, 
is that of a long, narrow arch, the two halves of which diverge 
slightly toward the rear. In this respect it resembles the mandibles 
of Sterkfontein and Makapansgat, Oreopithecus, and the known 
Dryopithecines of Africa and Asia, including Proconnif africanus, 
all of which retained, in different degrees, a generalized, primi¬ 
tive, essentially V-sbaped, primate form. 

The Child's Teeth 

All the incisors, canines, and premolars, and both first molars 
are present, as well as the left second molar. The first molars and 
the incisors arc well worn, but the second molar is in mint condi¬ 
tion, having just erupted at the time of death. Ail the teeth are 
within the human range in breadth, but the crowns of the canines, 
the second premolars, and the second molar are longer (antero- 
posteriorly) than those of any specimen of Homo yet found (see 
Table S, page 273). 

The incisors are similar to human teeth in size and form, with no 
peculiarities foreshadowing those of any individual human race, 
and they also resemble the lower incisors of ProconsuL The ca¬ 
nines, larger, than those of the South African Australopithecines, 
are pointed and somewhat spa hi late, as in many human beings. 
The prcmolars are longer than wide, especially the second pre- 
molars. Instead of being superhominid, like those of the Australo- 
pitliecincs, the premolars are, if any tiling, less completely bicus- 
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pit! than our own, and each of the second premolars has a pit 
(fovea) at the rear of the crown. This pit is bordered posteriorly 
by a rim composed of tiny cusps, or beads, as in tbe corresponding 
teeth of Proconsul. The cusp pattern of the first molars is fully hu¬ 
man, with five crowns on the left tooth and six on the right one. 
TJie left second molar lias six cusps. Seen from the side, these 
teeth fail to form a straight row at the line of occlusion with the 
upper teeth: the crowns of the premolars are lower than tliose of 
eitlier tlie molars or the canines and incisors. 

These are clearly not proper Australopithecme teeth. Ratlier, 
they resemble those of Homo in form and also in relative size 
along the tooth row; the incisors and canines are large compared 
to the Australopithecine dentition, and the molars are relatively 
long and narrow. In fact, the molars also resemble, in this respect, 
those of Telanthropus, Proconstfl, and Oreopithecus. .Morpho* 
logically the molars look like Frocomul's ratlier than Oreopithe- 
cuss; the opposite is true of the premolars. Whatever the kinship 
and Status of the Oldtivai child turn out to be, liis teeth seem to 
form a connecting link between the large apes of the Miocene and 
Pliocene and Homo, The living apes and the South African Aus- 
tralopithecines would then be left on either side of him. That he 
could have been descended from the Aiistralopithecines so far 
found seems unlikely, but some of them could have been de¬ 
scended from him. 


The Child's Parietal Bones 

W ITU THE mandible were found two parietal bones, the left of 
which is tlie more nearly complete. Their open sutures and thin 
walls confirm the elcvcn-year-old age ascrilred to the mandible. 
According to the scale on the photographs, these parietals are 
about as long, m the sagittal chord (from bregma to lambda) as 
those of Sterkfontein,’ All else being equal, this comparison sug¬ 
gests a capacity of 450 to 500 ee., but this is a very tentative 

^ R(Mi|;hly, 7Q to mm, Tn N^mo the sHorti^ chord known u that of 

Pithrc.inthropus i, S7.5 imn., capacity 900 cc. Pithec^thfopiLS 2, with a chord of 
mm.p b^d a capacity of 775 cCi 
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figure, one which does not allow for the cun ature of the bones. In 
1962 Leakey showed a picture of himself placing the parietals of 
the Olduvai child over the brain cast of Pithecanthropus a, which 
had a cranial capacity of 773 cc. The bones were almost large 
enough to fit. The cliild's cranial capacity may, therefore, have 
been as high as 700 cc. 

The cranial capacity of an eleven-year-old modem child is 
virtually that of an adult, and the parietals have assumed nearly 
adult form. These parietals are thin, and show no signs of an 
incipient crest seen on the larger Australopithecines. Tlie left 
parietal contains a depressed fracture with radiating cracks, in¬ 
dicted pre or ad mortem. 


The Foot Accompanijvig the Child*^ Remains 

The left foot found with the OMiivai child's mandible 
and parietals was at first attributed to the same individual, but 
in 1962 Leakey said that it belonged to an adult. Although it is 
large enough for a modern eleven-year-old, it is too small for a 
living adult above the size of a Pygmy, but it might have been 
large enough for AtistralopilbecusafTicanus. 

From a photograph in which they were roughly assembled for 
the record only, 1 have drawn a tentative reconstruction of this 
foot (Fig. 25). It is shown in comparison to the foot Ijoncs of a 
modern Bushman and of a male gorilla, minus the toe bones, 
which are missing in the Olduvai specimen. Regardless of the 
accuracy of detail, several differences are evident at once. The 
Olduvai foot is small but large enough for an eleven-year-old 
child. It is shorter and broader in the tarsal region than the mod¬ 
em foot, and narrower than the gorilla's. The trochlea (upper 
articular facet) of the talus curves outward in man and in Olduvai 
(if this reconstruction is correct) and inward in the gorilla. In 
man the navicular is relatively thick anteroposteriorly, and nearly 
straight from side to side. In the gorilla this Ixme is narrow and 
curved, with a spur projecting on the inside of the foot. In these 
respects the Olduvai navicular is intermediate between man and 
gorilla. In the shapes and disposition of the cuboid and cunet- 
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forms, the Olduvai foot is also intennediate between man and go¬ 
rilla, aldiongh the position of the medial cuneiform is question¬ 
able. 

The Olduvai metatarsals suggest a foot fully or almost fully 
adapted for walking rather than for grasping, but the axis of the 
calcaneus was apparently curved, as in the gorilla and Procon¬ 
sul nyanzae, so that the heel part of the bone seems to be set to 
the left of the center line of the foot instead of more directly un¬ 
der the talus, as in man. The outer side of the foot, from meta- 
carpals to talus, seems to have borne more of tlte body’s weight 
than in living man, but not as much as in the gorilla. Human feet 
are variable in this respect, however, and in others. 

The Olduvai talus appears similar in general to Kromdraai's, 
and it and w'hat is left of its calcaneus may, on further study, turn 
out to be intermediate in many respects between those of Pro¬ 
consul and man. From the functional point of view the Olduvai 
foot was large enough to support the whole body of a child or a 
very small man. and so shaped that he could at least have begun 
to walk erect. Whether or not he did so is another question. 


The Collarbone, Hand, and Fingers 

Leakey's preliminary notices contain pictures of one clavicle, 
originally attributed to the child and later called adult. That of 
the other adult is not shown. The clavicle shown has lost both 
ends, and in its present condition is 13 cm. long, but was proba¬ 
bly at least 2 cm. longer, long enough fora full-sized modem man. 
Its shape is a simple, open S, as in man. In the gorilla the bone is 
shaped like a hockey stick, with a curve at only one end. 

The finger bones are said to come from the same tw-o individu¬ 
als, and there is only one hand bone, a capitate—^thc most cen¬ 
trally located of the wri.st bones. Luckily we have a comparable 
bone from Sterkfontein. Seen from the volar or palm side, the 
capitate is about 25 mm. long and 20 mm. wide, well within the 
human range. Although details are not easily distinguishable, it 
seems to lack the constrictions on both sides characteristic of this 
bone in Proconsul and the living apes. These constrictions serve as 
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anchors for the powerful tendons needed to keep the wrist firm for 
brachiation. The Sterkfontein capitate also lacks them. 

The finger bones of the first individual consist of five first or 
second phalanges, all broken at the proximal ( wristward) end, 
and two temninal or nail-bearing phalanges, The finger bones of 
the second, so-called adult individual, are two proximal or inter¬ 
mediate phalanges (they are not easy to tell apart when broken) 
and two distals (the ones that carry the fingernails). Two distals 
and one intermediate are intact. The phalanges of the two indi¬ 
viduals are alike in size and shape, and as targe as those of some 
living men. 

They are not, however, fully human in form. The shafts of the 
proximal and intermediate bones are broad, flattened, and lipped 
on the palm side, as in Proconsul and tlie gorilla, and their ter¬ 
minal joints are narrower than their shafts, which have convex 
borders. In man the joints are usually wider than their shafts, the 
borders of which are slightly concave. In these details the Olduvai 
finger bones are less human than those of Kromdraai. 

But in another respect the distal phalanges of both Olduvai 
individuals are human rather than apelike. (We have no distal 
phalanges from Kromdraai for comparison.) In man the end of 
each distal phalanx is broad and rounded, to support pressure 
from a broad, fiattish nail, whereas in the apes the distal phalan¬ 
ges are tapering and pointed, to match the narrow, curved nails 
that cover them. In this anatomical detail froth Olduvai hands 
were nearly if not entirely htiman. 

Luckily one piece of thumb bone was recovered. It is the outer 
(distal) half of the proximal phalanx of the left band. Its articular 
joint, on which the distal phalanx moves, is as wide as any corre¬ 
sponding joint on the fingers of the same hand, or very nearly so. 
This is the human condition. In apes it is narrower than the finger 
joints. 

In brief, these Olduvai hominids had wrist bones like those of 
Kromdraai and man, proximal and intermediate finger phalanges 
like those of Proconsul and the gorilla, terminal linger bones like 
man's, and proximal thumb bones of human size compared to the 
sizes of the finger bones. The total picture is one of evolution in 
process. 
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The Ecolutionary and Taxonomic Position of 
the Oiduvai Child 

U KTi L TMfi remains of the Oiduvai child and his adult com¬ 
panions liave been carefully and competently studied by special¬ 
ists in primate and human anatomy, we shall not know where on 
the hominid family tree this child belongs, nor what w'e should 
call it. Leakey has shown admirable forWarancc in declining to 
give it a hastily coined Latin name. 

These bones and teeth may be compared to those of Proconsul 
Kenyanthropus, the Aiistralopithecines, the living apes, and 
men. In many features the child resembles Proconsul, so much 
so that, if future studies support my tentative interpretation of 
the pictures and hasty handling of the specimens, a case can be 
made for the child’s probable descent from a Dryopithecine, 
[perhaps Proconsul himself. The Fort Ternan primate may be even 
closer. The child resembles the living apes only in features w'hich 
both share with Proconstd. As in many ways the child is like South 
African Australopithecines, he probably belongs to the genus 
Australopithecus, but he is at the same time both more dtyopithe- 
cine and more human than any Aiistralopithecmc yet found. He 
resembles man enough, perhaps, to have been our ancestor—pro¬ 
vided that Leakey does not unearth some part of him which con¬ 
tradicts this interpretation. 

Even more important than finding the rest of the child’s Ixmes 
and teeth, however, is determining their geological age. Is there a 
soil change in the five feet that separate Zinjantliropus's lair and 
the child's? What, if any, is the difference in fauna between these 
levels? The answers to these questions will help ns find out. 

Zinjanthropus: His Tools, Diet, and Acticities 

The 5 p e c r m e n s known collectively as Zinjanthropus (1 am 
nsiirg the name informally, like Telanthropns) include the 1939 
cranium * and the i960 discoveries—a tibia, a fibula, parts of a 

^ "Thf Artrjnishfn); Piswivcry of 'NiitL'iTBckcr Man': Dr. and Mis. L«akry nl 
Worlc at Oldtivai/' JLN, VoL 135 * No. pp. 

l^key^ "Tlie Npwly Discov^^red SliiiH fuam First Fliotogrsiplis oi (h^ 

0)mplete Skull/' Val. No. 6 a®J {igS^)^ pp. 

Ariimhotirg^ '^L'Komlnfcn d'OklpAi'^jiy" pp. 3^-3^ 
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second skill], and some loose teeth. No systematic study of any of 
them has yet been published, and of the igfib discoveries only the 
tibia and fibula have been illustTated.* 

The site was apparently a camping place along the shore of a 
lake, at the head of a small peninsula. In it animal bones are abun¬ 
dant, particularly those of snakes, lizards, and crocodiles. Birds 
too are common, including a giant ostrich that bid giant eggs. 
Some of the mammals arc also giants; Afrochoerus was a pig the 
size of a rhinoceros; Peloroois a sheep six feet at the shoulder, 
with a horn spread of twelve to hfteen feet; Slvatherium a short¬ 
necked giraffe with ho'ms like moose antlers; and Simopithecus a 
baboon with a lower jaw the size of a gorilla's.* 

The hominids whose bones were found in the iz-foot level of 
Bed I Seem not to have been skilled hunters, if they were hunters 
at all, Zinjanthropiis i, who died just after erupting his third mo¬ 
lars, had already worn some of his other grinding teeth down to 
their pulp caiitics. To have achieved this degree of attrition he 
must have been eating gritty roots, extracted from the soil, per¬ 
haps with sticks sharpened by his stone took, and he may have 
eaten them uncleaned. 

Most of the reptiles and some of the small mammals fall into the 
category of “slow game,” game usually killed by women and chil¬ 
dren among living food-gatherers. The representatives of the giant 
mammals were apparently sucklings or ev'en newly bom babies, 
which are also sometimes killed and eaten by babrons. Leakey’s 
careful study of these bones indicates that Zinjanthropus could 
not have been the hunter tliat Homo was, as shown by every pre- 
agricultural living site attributed to the latter which has yet been 
found. Yet the Zinjanthropt indubitably ate more animal proteins 
than were consumed by any known ape. They must have already 
developed a taste for raw meat. 

■ Leakey; "Hrccnt Dfiicaverlei at Olduv^i Corjje," Nature, Vol. 188, No. 4755 
(igfio), pp. 

Leakey; '"New Links in tht Chain of Human Evolutldn: Three Major New 
DiscovcHa fTOUi the Olduvat Gorge. TanganylJoi," fLJV. Vol. 338. No. 6344 
(ig6i), 346-e. 

The Zinjanthropiii crafiiiim has b™ studied by P. V. TobiBs. whose vabmi- 
naus repprt 15 expected 

'•Leakey: "Findliig the World's Earliest Men." NC, VoL 118, No. 3 (1960) 
pp 4*0-33. 
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Zinjanthropus was an Austratopithecine- So were the hominids 
who Lived in South Africa at roughly the same time. If he could 
not hunt full-sized, adult game, neither could they. This new evi¬ 
dence effectively lays the ghost of Australopithecus the Hunter 
conjured up by the juxtaposition, in the Transvaal breccias, of 
hominid and other mammalian bones, including brained ba¬ 
boons. 


The Anatomy of Zinjanthropus: HU Cranium 

The cranium of Zinjanthropus 1 has been pieced together 
and restored enough so that we can see what it was like. Its most 
striking feature is an exuberant growth of bony stmts to brace the 
movements of a pair of massive jaws. The face is enormously long, 
and tlie brow ridges rise above the level of the forehead, which 
slopes backward, at first, behind them. On tlie sagittal line of the 
brain case rises a crest, as in Swartkrans, to anchor the temporal 
muscles where they meet on top of the skull. This cr^t is split 
down the middle by the sagittal suture, which had not yet fused at 
the time of death. Having jtist cut his wisdom teeth, Zinjanthropus 
was barely eighteen, according to onr human growth schedule, 
and as an Australopitheciiie he may have been even younger. 

Other crests run backward across his temporals from the zygo¬ 
matic arches, and below them is set a pair of man-sized mastoids. 
In the rear his neck muscles were accommodated by still another 
crest, which is set low down, indicating an upright halting of the 
skull on the neck. 

Zinjanthropus s face, although larger and more apelike in gross 
proportions than tite faces of the other Australopithecines, is more 
human in three respects. His eye sockets are wide and set far 
apart, so that their lateral borders are cut back, as in both Procon¬ 
sul and man. His nasal skeleton can he seer) from the side along its 
entire length, whereas in the other crania it is recessed. Tlte nasal 
spine is set forward, at the lip of the nasal floor, as it is in Telan- 
thropus alone of the South African Australopithecines. 

Leakey has published a few of the measurements of this cra¬ 
nium. I have tentatively added others based on all the available 
photograplis, and 1 have compared them with figures similarly ob* 
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tained for Australapithecxts africanus, A. rohustus, and TToconsui 
africanus (see Table lo). Let ns first consider only the three 
Australopitheclnes. In twelve of fifteen measurements, a progres¬ 
sion from smallest to gregtest may be seen from A. ufricanits to 
A. robust us to Zinjanthropus. In two other measurements no fig¬ 
ures are available for A. robust us ^ but the progression is otherwise 
valid. In only one measurement, head height, is the sequence re¬ 
versed; Sterkfontein has the highest cranial vault and Zinjanthro- 
pus the lowest. 

In these changes—assuming that we have an evolutionary se¬ 
quence—the cranial vault is affected the least, and most of the 
growth is seen in the bony framework supporting the jaws. The 
greatest Increase is evident in the dimensions of the face; upper 
face height, bizygomatic face breadth, nose height and breadth, 
orbital height, and palate lengtl; and breadth. 

On the other hand, changes in proportions, as reflected in seven 
indices, are trivial or nonexistent in four, and probably significant 
in only three—the two height ratios of tlie \'ault and the orbital 
index. These simply mirror the flattening out of the vault, the 
great growth of the jaws, and the change from more apelike to 
more human facial proportions. The eyes are farther apart than in 
the other Australopithecines and apes, and the stress of jaw action 
passes more through the center of the face and less through its 
sides than in the South African crania, Tire reduction in facial 
flatness seen in Zinjantliropus not only harks back in a sense to 
ErocoiJSiiIbut also makes him look more human. 

As for Froconsulf we can see on Table lO that P, afticanus* the 
smallest ape of this genus, is mutli smaller in all dimensions than 
the Australopithecines but is similar in several cranial and facial 
indices. Its high length-breadth (cranial) index is due pri¬ 
marily to its lack of brow ridges, which stretch the cranial lengths 
in the Australopithecines, Its facial proportions, involving the up¬ 
per face, nasal hones and apeture, orbits, and palate, are very 
similar. In the assessment of genetic continuity in human geo¬ 
graphical lines these ratios seem to be more important than gross 

*We nw aUlgcd to Ifitiit oiir comparCson to th,i.t species because no slciilk of 
the other two have been found, only Jaws and teeth. 
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TENTATIVE CRANIAL MEASUREMENTS 
AND INDICES OF THE AUSTRALOu 
PITHECINES AND OF PROCONSUL 
AFRICANUS 
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II ~ G. H«tic[ier: PrinmtoloBui, Val. I (1960'), pi>. 379-5SO. 

L » L. S. B. L«key: AToJurf, December 17,1960. 
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dimensions, and the same may be true of the African primates in 
question. 

Returning to Zinjanthropus, we note that in a pretiminary esti¬ 
mate Leakey lias set the eranial capacity of that skull at over 
6oo cc. If he is rights it might fall within the maximum pongid 
figure of 685 cc. for a male gorilla. If we postulate a generous 
maximum of 700 cc. and calculate a ratio between brain si^c and 
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palate area,* the figure for Ziujanthropus appears to be between 
1.1 and 1.0, compared to i.a for a female chimpanzee. Homo 
crectus ranges from 1.4 to 1.7, and Homo sapiens from 1,9 upward. 

If we study the outlines of the crania of the smallest species of 
Proconsui P. africanus, and of SterkfonteLn and Zinjanthropus, 
as shown on Fig. 29, and consider them, at least for the moment, 
an evolutionary sequence, the metrical progression indicated on 
Table 10 takes on added meaning. The position of the skull in re¬ 
lation to the neck shifts from tile diagonal hafting of a pronograde 
ape to the vertical one associated with the erect posture. The face 
becomes more vertical also, as it moves higher and higher up on 
the front of the brain case; if the face grows more rapidly than the 
brain it has to expand upward as well as downward, resulting in a 
loss of forehead. Compared to the Miocene ape Frocotistd, the 
Lower Pleistocene Aiistralopitheeines have grown progressively 
larger-faced and more brutal-looking. Had we a sequence of the 
pongid line that led from Proconsul to gorilla, a parallel progres¬ 
sion could presumably be seen. 

This exercise does not mean that, if our premise is true, Zin¬ 
janthropus was evolving away from a common ancestor with man. 
It simply shows that man s face had to grow larger before it could 
become small again. Tins up-and-down sequence could reflect 
merely an alternation of increasing die wing needs, which began 
with a dietary shift from fruit to roots and raw meat, followed by 
a decrease brought about by the invention of cooking. We shall 
see a repetition of this rise and fall of the facial scaffolding in 
several human sequences. Here the important thing is to estab¬ 
lish the principle that governs this kind of change. 

The Teeth of Zinjanthroptis 

The only teeth from the 22-foat level of Bed I of Olduvai 
Gorge about which anything has been published are the sixteen 

* Sir ArtJiyf Kirith, who invented ihii fndci, f?Qinpjir«l biBin i\zc to area 

directly. 1 have treated brain Alze ba a irube ind palate ma as a M|ij[irep dividing 
the cube root of cronlfiJ capacity by the ^juare root of palate oiea, and thu.< have 
compiled new figuAn for nil fnissil skulb found since he wrote. A. Keith: The 
Anliquitij of 3fau, Second Edition { London: WilbamA BOd Norgate; Vol. 

pp. 
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uppers in the 1959 sktill. We have all sixteen. The third malars had 
been cut but had not yet descended to the occlusal plane and so 
were not worn at tlie time of death. These teeth ate similar to 
those of the South African Australopitheciiies in size and shape, 
with a few exceptions (see Tabic 8). The incisors fall witliin the 
South African range, and the canines are even smaller; the left 
canine is reduced to a small, degenerate-looking cone. Tlie pre¬ 
molars match those from the south, but the molars are larger, the 
second and third having particularly excessive breadths. 

With these molar breaddis wc can arrange a progression from 
A. afneanui to Zinjanthropus comparable to that for the cranial 
measurements, with the same implication. Species of a single 
genus grow progressively larger-toothed and heavier-jawed as 
they grow bulkier, and even more so as they meet increasing 
needs for processing coarser and tougher items of diet. A similar 
progression can be seen in the Proconsuf series, among the Indian 
god-apes, and indeed in many other kinds of mammals. Among 
the pongids and hominids this increase in tooth size tends to in¬ 
volve a widening rather than an elongation of the cheek teeth, be¬ 
cause in a semi-erect or erect animal there is more room in the 
jaw for lateral than for longitudinal expansion, and tire more 
erect an animal stands, the more cumbersome to him a long muz¬ 
zle becomes. 

Morphologically the upper teeth of Zinjanthropus are Aiistra- 
lopithecine, in the South African sense, w'ith a few differences. 
Although even larger than those of A. robiisfus, the Zinjanthropus 
molars are generally rectangular rather than irregular in shape, 
recalling those of A. africanus in this sense. The barely erupted 
third molars are relatively short-crowned, and their enamel is 
extensively and finely wrinkled, as in the molars of the orang. 
Compared with the teeth of the Lower Miocene apes of Kenya, 
Zinjanthropus*s molars recall those of Stuepitheens afticanus 
rather than those of Ftoconsul, for the crown patterns of the 
teeth of S. africanus are relatively simple. Comparetl with the 
teeth of Homo, Zinjanthropvis's exceed the human range in 
breadth from canines to third molars, and in the length of the 
first premolar and the first and second molars. In size and in most 
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proportions Zinjanthropui's teeth are the least human of the Aus- 
tralopithecine teeth so far discovered. 

The Leg Bones Attributed to Zinjanthropus 

A TIBIA and a fibula, presumably a pair, were found in the 
aS'foot level of Bed I in OMuvai Gorge, where the Zinjanthropus 
slcull lay. These bones are long, very slender, apparently straight, 
and broken at the lower ends. As far as one can tell from a single 
photograph, they appear to be essentially human, but the fibula 
is relatively heavier than the tibia. They must come from two 
individuab, or else an unusual amount of weight was carried on 
the outer margin of the foot. 

As more than one skull has already been found in this level, 
there is no reason for attributing these leg bones to the first 
Zinjanthropus skull, and indeed they appear too slender to go 
with it. If these were the bones of a human being, he, or more 
likely she, would have had a stature of only about 136 cm., or four 
feet six inches, more or less. If they were the bones of a Zinjan- 
thropus whose legs might have been short in proportion to trunk 
length, a stature of five feet is possible. However, until further 
studies are made, we can do no more than speculate about the 
significance of these leg bones. 


The Status of Zinjanthropus 

We may provisionally conclude that Zinjanthropus was an 
Australopithecine, more manlike in some respects than the Aus- 
tralopithecines of South Africa and less so in others; that in the 
development of his teeth and of the supporting l)ony structures 
of his face and brain case he came at the peak of a divergent 
evolutionary line; and that his relationship to the earlier Olduvai 
child, who so far is represented only by bones and teeth missing 
in Zinjanthropus. was not so close as a stratigraphic distance of 
only five feet would imply. These two denizens of Olduvai seem 
to stand at opposite ends of the Australopithecine scale, if the 
child is, in fact, an Australopithecine. 
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The Specimen from Lake Eyasi, Tanganyika 

In 1938, when the study of the Australopithecines was in its 
infancy, L, Kohl-Larsen, a German paleontologist, found another 
specimen at Gainst, on the eastern shore of Lake Eyasi in Tan¬ 
ganyika. about 35 mites south of Oldiivai Gorge. It lay in a Lae- 
toTil faunal bed, where it might possibly have been intrusive, It 
consists of a small piece of left maxilla containing two premolar 
teeth. A third molar picked np a few miles away and originally 
attributed to this specimen or one tike it was probably human and 
less ancient. 

Kohl-Larsen originally called it Atwifotopiftiecfij, with a ques¬ 
tion mark; in 195^ Weinert dnbbed it Afeganftiropfjs africanus 
(the name hfeganthropus had been previously held by a Javanese 
specimen that will be described shortly); and in 1955 $enyurek 
labeled it Praeanthropns africanus. Also in 1955, Robinson 
showed, to the satisfaction of most primate paleontologists, not 
only that Garusi is an Australopithecine but tliat it is indistin¬ 
guishable from Slerkfontein, with which it may have been con¬ 
temporary/ In any case, subsequent discoveries have rendered 
the age and taxonomy of the Garusi specimen unimportant, 


The Kanam Mandible 

The s a e may almost be said of the famed Kanam mandibu¬ 
lar fragment discovered in 1932 by a Kikuyu assistant of Leakey. 
It lay in an Omo faunal deposit on the south shore of the Kavi- 

L. Kohl-Liirseci: Auf den Sfiurrn dcs VomenKhen, VoL s (Stuttgart: Slrecktr 
flikfl SclirDclf’r; 1943.). pp. 379^1. 

El- Wdnprt: ^Vher dSe Neii^n Vonurwl Frtlhrrwftschenfundc am Afrlka favi 
China, imd Prankrekh;* ZFhfUA, Vol. 411 (1053), p. 113-43, ' 

A. HeinoAeL "Die Zahne des Meganthropuj africanqi," ZFMUA, Vol, 4^ 
(issOi Pp 311-39. 

Robin^ni "PurthL^r Bemnrlcs on thpe Belatkifkihip between 'Meganthnspus' and 
Austriilppithecus ofrkajiiis," A/PA, Vol. 13, No. 3 ^ 1955), pp. 439-^45. 

M, S, ^enyiifok: ''A Note on tht Teeth of kEeganth^ipus afiieaiiu!! Welnert 
from Tanganyika Territoxy,*" Srfkfen, Vol, ig, No, 73 (195s). pp^ *-55^ 
Hc^berer: "Die Fos^ilguuchichte . - . T pP- 3?9-S^- 
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rondo Gulf of Lake Victoria Nyanza, in Kenya, about 200 miles 
north and a little west of Olduvai Gorge. It lay in what appeared 
to be basal Villafranchian soil, associated with pebble tools and 
a tooth of the extinct Uinotherium* For nearly thirtv years this 
fossil has been the center of controversy, regarding both its age 
and the kind of hoininid it was. 

Its age was questioned because the site eroded away after the 
specimen was removed, and could not be relocated. Later, when 
fluorine and uranium tests were applied to the specimen, it was 
found to have a high calcium carbonate content, which invali' 
dated the comparisons made between it and other specimens of 
the same period and region. It is very old, but its exact date is un¬ 
known.* 

The other source of doubt was its morphology, because it 
Seemed to have small teeth and a chin. The fragment consists of a 
battered and diseased piece of lower jaw extending from the 
distal root of the right first molar to the region of the left second 
premolar. Only the two right premolars, both badly worn and 
broken, are in situ. Also, the tower margin of the mandible is 
missing. After an extensive study of this amorphous-looking speci¬ 
men, Tobias found tliat it had no chin at all, that the protii^rance 
resembling one was a hone sarcoma that had grown over an old 
fracture. Its greatest distinction is the massiveness of the bone, 
which exceeds those of all known jaws of Ifomo in at least one 
dimension, symphyseal height/ 

Kanam man was either an Australopitliccine contemporaneous 
with the other animals found with him; or he was a later Aus- 
tralopithecinc intrusive in the deposit from which he was removed; 
or he was an equally intrusive Homo comparable in age and 
grade to those found in North Africa, which will he described in 
Chapter 12, As we now have a human cranium from the Early 

•Leakey! TA* Slone Aje flam of Kenya {Oxford: Oxford University P«as: 

isos). 

■ OxUcyj phytical Mthfopotogy in the BritUh SfiHnim, i$sB: and putsonal 

' P, V. Tobi«! 'Tlu; Kanam Jaw,' NotiiTe, VoL jS5, No, 4714 (i960}, pp, 
94 &- 7 , 

TobWi dtfinilivc report on the Kanam mandible will be published in 1961. 
in the Traniactions of the Fourth Paimfrlcsn Congresj on Prehislorv, held iri 
LeopDldvilLc in 1959. 
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Middle Pleistocene of Olduvai Gorge, it makes little difference to 
tlie history of mnn and the Australopithecines which of the three 
he was. 


The Australopithecine from the Republic of Tcluul 

On June 3, 1961, Yves Coppen, a French paleontologist, an¬ 
nounced his discovery of an Australopithecine sknl! in an un¬ 
named Lower Villafranchian site in the Republic of Tchad, half¬ 
way l>etween Largeau and the Nigerian frontier and about aoo 
miles northeast of Lake Tchad.® The specimen is called Low'er 
Villafranchian because of its association with an extinct elephant, 
Loxodonta africanavus, $0 named by its discov'erer. If this dating 
is substantiated after a complete study of the fauna, the Tchad 
Australopitliecine may turn out to be the oldest of its genus. 

The skull fragment consists of a frontal bone broken off a short 
distance in front of bregma, and parts of the bones of both sides 
of the face, the right of which is the better preserved. The skidl has 
a forehead, and its cranial capacity was apparently large for its 
genus. The brow ridges are of moderate dimensions, and overlay 
large frontal sinuses. The orbits are very large, and over each of 
them is a supraorbital foramen, a human feature. The z^'gomatic 
bone (malar) is short and thick; the Junction with the ^^’gomatic 
arch is sharply curv'cd and sloped obliquely upward and foi%vard. 
The low'cr face is extremely prognathous, but there is a canine 
fossa, and the canine teeth were apparently small. Coppen provi¬ 
sionally con.viders this to be the oldest and the most nearly hu¬ 
man of the Australopithecine specimens yet found. 


The Fossil Uominid of Tell Ubeiditjay Jordan Valley 

T ti E FOSSIL hominid found in a Lower Pleistocene outcrop at 
Tell Ubeidiya, Israel, near the southern shore of Lake Tiberias 
and on the west side of the Jordan Valley, consists of tw-o small 

’ Y. CoppL'rt: "D^'mivcfte dun Ali^t^>ll(>pnhecinc dans le Villiirinnchten du 
Tdind," CilAS, Vn|. ag». No. 34 (1961), pp. 3SS1-3. 


The Earliest Hominids 


pieces of skull and one inctsor tooth. We do not yet know wliether 
tins animal was Australopithecus or Homo. Although the speci¬ 
mens await description, the skull fragments are said to be “of 
very great thickness," * and from other sources I have heard that 
the incisor is small. 

As stated earlier, the tools also found are similar to those from 
the Zinjanthropiis level at Olduvai Gorge and from A'tn Hanecb 
in Algeria. 

The animal bones are those of fish, turtles (including terra¬ 
pins and tortoises), birds, and mammals. Many slow-moving and 
verminous animals, such as tortoises, mice, other rodents^ and 
porcupines, were apparently eaten, but so were large mammals. 
Hippopotamus, rhinoceros, elephant, asses, zebras, a large cervid 
deer, a fallow deer^ and gazelles and antelopes were all, it seems, 
on the menu, however their flesh was acquired. Some of the larger 
animal bones were split, presumably for marrow, and one of them 
showed scratches where flint may have been used to cut off the 
flesh. Still, most of the bones were those of slow game. If the fossil 
hominid of Tell Ubeidiya was a better hunter tl^an ZiiijanthropuSj^ 
his superiority in this respect has yet to be definitely proved* 

The fauna is a combination of Oriental, Palearctic, and African 
genera. The two kinds of deer, one of which, the fallow deer 
cf* mesopotamico), still exists in the Near East^ are Pale- 
arctic whereas the zebras are African. Tlie hippopotamus is both 
African and Orientah one pig (Sms e/. scrofa) is PalearctiCt an¬ 
other has not yet been identified. A fresh-water turtle (Trionyr) 
has living species in holh Africa and Asia. Because Palestine 
stands at the crossroads of continents and fatmal regions in the 
Old World, it could have served as a link between the Aus- 
tralopithecines of Africa and those of Asia, wherever they origi¬ 
nated and to whichever regions they subsequently dispersed 


The Meg/anthroptis Mandibles from Ja^a 

That the Australoplthecjnes dispersed widely is evident 
from the discovery of two mandibular fragments in the Djetis 
^ Stckellsirt d.: "Villa franchlari Depctsit^Ne^r UbekUya * , . Tp, iSs, 
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faunal beds of Java, knou'n as Megantfiropus paleojavanicus. V<3ti 
K oenigswald found the first in 1941 and P. Marks, a Dutch 
geologist, retrie\'ed the other in 195a, Both came from Sangiran, 
the site of the infant human skull that von Koenigswald calls 
Fithecaiilhropus modjokertensis; and at least the first one came 
from the same level as the htimar) specimen.* More clearly tlmii in 
South Africa, this evidence indicates that two kinds of hominid 
were sympatric, if only for a short period. 

The first piece {see Fig. 58, p. 381) includes the first lower 
molar, both premolars, the socket of a canine, and a smalt section 
of the inner sagittal surface. The second contains the premolars 
and molars of the right side of the mandible; but the crowns are 
broken off or abraded, except that of the third molar, which is 
intact. 

Both jawbones are large and thick, well outside the human 
range but within that of the larger South African Australopitlie- 
cines. Morphologically the Javanese and African mandibles are 
similar but not identical,' The teeth, which have l>een widely dis¬ 
cussed, fall within the South African size ranges in length and 
breadth, and all but the lower first premolar are closer to Aus- 
tralopithecusafricanm than to A, robustus (see Table 8). 

In seven of ten dimensions, these teeth are also within the 
ranges of Homo, The only two molars that have crowns, the first 
lower molar of von Koenigswald's specimen and the third of 
Marks's, are also closest to A. africanus in shape, Von Koenigswald 
has advanced several arguments to slipw that the teeth of his 
specimen are more nearly human than those from South Africa, 
but this can hardly apply to Telanthropus or to the newly dis~ 

* Wd<!«ifeSch: op. dl. 

F. Muriel- “PfrUmlnftry fin the Diljicovciy of ia Mew Jnw of 
f/MS, Voi, log. Nos, 1, 3 (i953)» pp- 26-33. 

IlohinwiiT "Further Ren^sirks on ihe RclntianAliip betwL-^n ■M^>ganthropu&* and 
Au^tralopithrebies,'^ AJPA^ Vo3. 13, No. 3 pp^ 4^9-46. 

Von Kwrtgsih'jildf Fiehittoric Man (New Yorhi: Harper A Braa.; 

1956). 

^ Von Kocnf^WiiId finds^ on the inoeT ^ide of ih? spikeltli that are 

also prcM^nl; in in05t humtio inundibles. !n man the>' ser%'c liilching posts for 
the geniD'j^.so! mu^les. Von Kocnigiiwidd (195^. pp. 111-13) interprets tlicir 
prr^nce on the Megunthmpai^ |aw 9^ iiidkiling the povircr ni speech. This inter- 
pretntkpn ^ unfniiiidl«l, however. See E, L, DuBnil And C. A. Rued: ‘'Skdebd 
Evidence of Speech?"* AJPA, Vok ifl. No. n (1960), pp. 153-^- 
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covered Olduvai child. In any case, one canjiot eipect the jaws 
and teeth of related hominids located as far apart as South or 
East Africa and Java to be tdentical, any mor^ than the jiws and 
teeth of the human inhabitants of those regions today arc identi¬ 
cal. 

As to which, if either (and if not both), cif these candidates 
was our ancestor, no decision can be made 031 present evidence. 
We can state, however, that Meganthropas had not de^viated as 
far from the human mandibular and dental fonn as had Zinjan- 
thropus. 


The UTUgstore AmUalopithetAn^^ ^ C^ino 

Because the Djetis fauna is believed to lave entered Java 
frorn China, there has been reason to suppose, ever since the dis¬ 
covery of the first Meganthropus jaw, that Avstralopithecine re¬ 
mains Will also turn up in the mother country. In the search^of 
Chinese pharmacies which turned up the fifsl Gigcn/opifftectis 
teeth, von Koenigsw'ald also discovered a few other teeth, which 
he tentatively attributed to the Australopithe&jnes, or to a siinilar 
creature, in the following passage. "A few ac^ditional teeth that 
are not definitely classifiable with either orang er Gigantopithecui 
probably indicate the presence of forms relate to the Australo- 
pithecinae in our fauna. They are of Urge sae, too large for 
Sinanthropus, with a very simple cusp patt^na, ami too small for 
Ctganfopil/iecus. These teeth have not vet Ixen studied in de¬ 
tail.”* 

Von Koenigswald sent casts of two canines ©f this collection to 
Broom, who found them similar to those of Sterkfontcin and 
wrote; "We can, I think, feel fairly confident that a large Aus- 
tralopithecine. and probably two, inhabited Clipa in Upper Plio¬ 
cene or Lower and Middle Pleistocene times, ,Vid if this should 
prove to lie the case it may be that they svill prove to be even 
nearer to man's ancestor than the South African AustraJopithe- 

•Voti Kocnigiwaldj “C^ntopUhvcut htaelti von KcKThipwaU, $ CLbaI Fo$sil 
HominJd from the Plcbtocvne pf N'orth Chin*," AFAJt, (1951^, pp, *93" 
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cines." ^ In 1956 Robinson said that these were orangutan canines.' 
Who is right I do not Icnow* 

The above is the sum total of the data available to me concern¬ 
ing teeth salvaged from Chinese drugstores. Their potential sig¬ 
nificance Is enoimons. 


The Rephcement of Australopithecus hij Homo 

The Meganthropus jaws discovered in Java, the teeth 
found in Chinese drugstores, and the hominid fragments unearthed 
in Palestine and associated with Oldowan tools suggest that the 
Aiistrafopithecines spread eastward from Africa across the whole 
range of the Old World tropics and inhabited both the Etliiopian 
and the Oriental faunal regions. Or they originated in Asia and 
spread to Africa. Except for Europe and northeni China, Aus- 
tralopilhecines already occupied, at the end of the Lower Pleisto¬ 
cene, the same tenritorj' Homo lived in a tittle later. In effect, at 
the beginning of the .Middle Pleistocene Homo replaced Aus¬ 
tralopithecus in the latter s and his hominid prede¬ 

cessors everywhere vanished from the earth. 

The arrival of Ausiralopithecus was almost as sudden as his dis¬ 
appearance. During the last third of the Lower Pleistocene the 
hones or tools, or both* of these hominids appear all the way from 
Morocco to South Africa, Palestine, Java, and south China. This 
is a wide spread for a new genus of primates, w'hich are generally 
restricted to single geograplncal regions at any one time. Just be¬ 
fore their expansion the ancestral Australopithecines must have 
acquired some ecological advantage that freed them from local 
climatic limitations and afforded them dominance over competing 
species. 

Tools, a more or less |>erfect bipedal posture, the ability to col¬ 
lect slow game and to carry it home, the beginnings of a human 
type of social structure, a rudimentary kind of hunting, and a 
dawning intelligence keener than that of other primates—these 

^ Brtnm and 'The Scuth AfricAii Fas^sil Ape-Man,** p. 66. 

* ftobin^ciin “The DenUtiaii of ihc Austni^opIlhociTiae.^ 
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new acquisitions may have made tlie Australopithecmes more 
adaptable lo jdl kinds of tropical environments than were the 
forest-bound apes. These are the only traits we know of that 
could have provided the needed advantage. 

Yet, at the beginning of the Middle Pleistocene, this previously 
successful animal faded out rather rapidly and was replaced 
everywhere by a different but closely related hominfd, man. 
Homo must have had an even greater ecological versatilitv than 
his predecessor. What gave him this added advantage? Probably 
not stone toots, because the earliest man-made tools are no better 
tlian those attributed to the Australopithecines. Was it fire? 

Perhaps, but we have no way of knowing. Only in sheltered 
habitation sites, sueh as caves, can charcoal be expected to survive 
the action of wind and water over hundreds of thousands of years, 
and when it does we are luck)'. Our earliest cave site is Choukou- 
tien, in China. The men who lived there 360,000 years ago had 
fire. There is no reason to suppose that other men who camped 
only in the open did not have it earher. 

In most early habitation sites the broken bones of adult wild 
animals bear W'itness to true hunting, Hunting, speech, fire, and a 
ty'pe of social organization in which men, under competent leader¬ 
ship anti following prearranged plans, could combine forces in 
hunts and raids of several days' duration, must have given Homo 
a decided advantage over his less imaginative and less commu¬ 
nicative cousins. At the time he began to replace the Australo¬ 
pithecines he must have- possessed siicli an advantage, or he 
would not have won. 

Yet so closely similar are the bones and teeth of Australopithe¬ 
cus and Homo that some kind of close genetic continuitv l>e- 
tween them must be accepted. But we do not know where or 
when the genetic transition from one genus to the other look 
place. Did the known Australopithednes, having undergone an 
evolutionary sequence of their own, simply become men at the 
end of the Lower Pleistocene after they had begun to hunt, to 
speak, and to sit around fires; or did some early kind of Australo- 
pilhecine like Sterkfontein or the Olduvai child evolve into Homo 
while Swartkrans and Zinjanthropus pursued their own genetic 
blind alleys to extinction? Who knows? 
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The Hojnjnuis 


Tlie oldest known Australopithecines tiave been found in Africa, 
and the oldest known human remains come from Java. According 
to strict chronological sequence, then, a ease can be made for the 
evolution of the Australopilhecines from a local ancestor in East 
Africa and their subsequent spread northward and eastw'ard, to 
Palestine, south China, and Java. As stated in several papers by 
its principal champion, F, Clark Howell, this hypothesis has a cer¬ 
tain logical validity based on a careful scrutiny of the geological 
time scales and faunas of different regions. 

If we grant the hypothesis and pursue the same logic, then w'e 
may postulate that Homo arose, like Australopithecus, in the 
place where his earliest remains are found. But there are two such 
places, the Sterkfontein cave and Java. Does this mean that two 
races of Homo arose simultaneously from related Australopithe- 
cine populations in Africa and Indonesia? Or does it not rather 
mean that both Transvaal and Java were marginal areas at the 
beginning of the fiddle Pleistocene and that, at both, true men 
had just arrived from a more centrally located breeding ground 
and were in the process of exterminating the Australopithecincs? 

When Homo and Ausirulopithecus met in such places, as they 
probably did, how did they behave toward each other? Did the 
men simply hunt dd\vn the Australopithecines like impala, or did 
they spare some of the females and attempt to mate with them? 
Were the two populations mutually fertile, and did some Aus- 
tralopithccine genes enter the conquerors' pools? If so, some of 
the regional peculiarities of the earliest men could be easily ex¬ 
plained. 

As research workers usually discover at a certain stage of their 
inquiries, the more we learn the more complex our problems seem 
to become, and possibilities once rejected take on new stature. In 
our study of the hominid forerunners of man we have tried to 
present every' useful scrap of evidence and to examine even the 
most remotely possible theories. Whatever the answer is, one fact 
is certain. Our present knowledge of the Atistralopitliecines, frag¬ 
mentary and tantalizing as it is, constitutes a most useful back¬ 
ground for the study of the origin and continuity of the races of 
man. 
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AN INTRODUCTION TO 
FOSSIL MAN 


Of Time, Space, Grades, and Lines 

Xn the last seven chapters I have reviewed some of the 
principles of evolution, particularly as they apply to man. I have 
described the primates as an order and have traced the descent 
of all of them except those that belong clearly to the genus Homo, 

Homo can be studied with more insight after this lengthy in¬ 
troduction because now the nature of the scaffolding that holds 
up our genealogical stnteture is discernible. This frame extends in 
several dimensions. The first is time, the last half million years or 
so, covering the Middle Pleistocene, the Upper Pleistocene, and 
the Recent, with one or two possible dips into the tail end of the 
Lower Pleistocene. The second is space, which includes the 
zoogeographic regions of the world as they exist now and as they 
existed during the Pleistocene. 

The third is grade, and the fourth is line. VVitlrin the dimen¬ 
sions of time and space wc have seen several groups of primates 
evolve from simple to complex forms and also across one or more 
of the biological frontiers that zoologists call adaptive threslrolds. 
The monkeys of the New and Old Worlds moved from the pro¬ 
simian to the simian grade independently of each other. Each 
separately acquired stereoscopic color vision, and in both hemi¬ 
spheres some of them came to hrachiate. In the Old World it is 
quite ixrssible that at least the latter stages of adaptation for four- 
footed life on the ground were reached independently by the 
t>3(xK]ns and macaques. The gibbons and the living African apes 
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also became arboreal separately, as probably did the orang. Thus 
tJiree lines of tailless apes independent!)- moved into tlie pongid 
grade. If the hominld grade, with erect posture, was reacli^ by a 
single animal only, this border^crossiog constitutes a great excep- 
tion. 

A grade, then, is a stage of physical adaptation to a special way 
of life, otherwise knoAvn as an ecological niche. A fine is a line- 
^ conUnuujTik 3 succcsfSfion of stuiuqIs in, proc<?££ of 

phyletic evolution (evolution by succession), from the ead ' e^r t 
distinguishable ancestor to the present form. A line may pass 
through several grades and a grade may include populations of 
animals belonging to different lines. 

Within a line, a population may become extinct in one of three 
ways: by dying out completely; by evolving into something 
else; or by hybridizing witli a genetically different population, and 
thus being absorbed.’ All three processes were probably involved 
in the evolution of Homo sapiens from erectus. The first way is 
probably the least important in human evolution because when a 
local population dies out, another like it will usually surs-ive else¬ 
where. Tliereis no modem evidence of complete extinction; even 
the Tasmanians survive in hybrid form. The second way can he 
demonstrated in several lines; and the third, which was probably 
the commonest, in many more. 

This concept of grades and lines may be the most valuable we 
have teamed in the last four chapters. In man, as in other pri¬ 
mates, grades and lines are concerned both with ecology and 
with anatomy. Among colobtne monkeys of Africa and Asia, leaf- 
eating is an ecological adaptation for which the stomachs of these 
animals have becO'me anatomically suited. 

In man the making of tools, the use of fire, and the manufacture 
of houses and clothing are all cultural adaptations that provide the 
basis of ecological grades, through which, or through some of 
which, different human lines have passed. Ecological grades in 
human populations involve man's relationships with the land on 
which he lives and with other men. The simplest grade of human 

’ E, H. Colbeit: "Some PnlcoiKola^I FrindpI*^ En Hunun Evnlu, 

Bqn, tn ^V. W. Haw«lh, ed.f Eoti^ Men In tht Far Eetf (Fliibdelphiu: Am. 
Asm. Phys^ Anth.; 194^}^ p, 146, 
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culture is collecting wild foods, such as berries, roots, grubs, and 
slow game. In essence this is no higlier than the ecology of Aus- 
tralopithecines, or even of baboons. The next grade is hunting, 
which can be further divided technically in terms of weapons and 
techniques, such as clubs, simple spears, spears cast with spear 
throwers, the bow and arrow, elaborate traps, and the use of dogs. 
As previously stated (in Chapter 3), what is important here for 
human evolution is not so much the techniques themselves but the 
effects they have on human relations and the complexity of social 
structure. 

After hunting comes agriculture, with or without animal hus¬ 
bandry; specialized pastoral nomadism; village life, with the rise 
of arts and crafts; and the births of cities, kingdoms, and empires. 

Only the ecological grades preceding agriculture are useful 
for present purposes. By the time agriculture began, all the know-n 
subspecies of man bad reached their present anatomical forms. 
Since then, the racial map of the world has been complicated 
and obscured by numernus large-scale migrations and by recent 
mixtures. T)ie pertinent cultural grades may be sorted out and 
defined in terms of tlie degree of perfection and diversification of 
tools, hy wliatevcr conclusions alroiit hunting, food processing, 
and skin processing techniques w'e can draw from studying ani¬ 
mal Ixines as well as tools in their sites, and by a consideration of 
whatever works of art have survived. 

In some parts of the world archaeological sequences follow' 
clear-cut, independent tines through various grades. Tlve most 
striking example known of a self-contained cultural line is that of 
the American Indians. From a hunting and gathering base w-ith a 
technology derived from eastern Asia in the late Pleistocene, they 
invented fluted points, polished stone axes, agriculture, pottery, 
textiles, bronze metallurgy', urban architecture, writing, and 
the concept of zero, apparently independently of die Old World. 

Although no other technological lirie is equally clear-cut and 
dramatic, wc can trace independent developments, witli certain 
overlaps, in much earlier periods in several |5iirts of tlie Old 
World. The only line of evidence which we have from the earliest 
periods is that of stone tools, including those attributed to the 
Australopithecines. The sequence of grades that these tools follow 
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runs in general from rough core tools to fine core tools, with or 
unthout Eakes, to flakes to blades, with or without microliths, to 
the use of antler, ivorj', and bone, and to the use of polished stone. 
In some areas this sequence is incomplete, in others certain stages 
have been skipped. In most of them refinements of tool form are 
the result of changes in tool-making techniques, from stone-on- 
stonc to stick-on-stone, to the use of an elastic punch, to pecking, 
grinding, and polishing. By studying these technological lines 
we can see where contacts between cultures must have taken 
place; the diffusion of tool-making techniques from one area to 
another indicates communication ^tween different human popu¬ 
lations. As we know from modem examples, this in turn implies 
the prossihility of gene flow. Where a complete technological dis¬ 
continuity is evident, it generally indicates the arrival of a new 
population. 

The final application of the concept of grades and lines comes 
in the analysis of the bones of the fossil men themselves. Ap¬ 
parently the different parts of the body have evolved to a certain 
extent indepjendently of each other and at different rates. The 
pelvis and legs, the shoulder girdle and arms, and the skull have 
had separate histories. In the following four cfiapters I will con¬ 
sider the differences in the postcranial skeleton of fossil popula- 
tjon.s to the extent that I can, from the grades-and-lines point of 
view; blit this extent wilt not he great because the fossil remains 
of these bones are few. This subject can therefore he postponed 
for the most part to a later volume in which the richer information 
on the soft parts of the living will be reviewed. 

Here f shall concentrate particularly on the skull, which itself 
has a number of components that evolve at different rates: the 
front teeth (incisors and canines); the cheek teeth (premolars 
and molars); the jaws; the brain case; and the mask, meaning the 
region of the eyes and nose, From these components, as from the 
skull as a whole, it is evident that several lines of fossil men, living 
in different regions but within the same time spans, passed 
througli several cultural grades at different evolutionary rates. 

Of the four dimensions time is the least reliable. We do not 
know how' old all our fossil specimens are, and moreover not all 
geologists and physicists agree about the time scale of the second 
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half of the Pleistocenep partiCMlarly in regard to the correlation of 
the glacial and pluvial ser^ences in diiFerent regions. To allot the 
remaining chapters of this book on t[jc basis of Ume would be to 
lean the bulk of ovir vv^eight on the weakest and shakiest tin^bcr in 
the scaffold. 

Space, on the other hand, is the most reliable dimension. We 
know exactly where each specimen came from. We aho know^ 
something about tlic distribution of other animals during the 
PleistocenCj and in most cases we cati relate fossil men to their 
faunas. Geography is our strongest timber' it is bolstered, more¬ 
over^ by demonstrable sequences of lines of men through various 
cultural grades in several regions, hi other regions these sequences 
are broken, and invasions can be traced both through cultural and 
anatomical discontinuities. 

The Dimension of Time 

Is Chapter 7 the chronology of the Lower Pleistocene wiis 
rev^iewed, primarily as it concerns the places where fossil homi- 
nids and tools have been found, that is, Africa, Palestine, and 
Java. With the appearance of man in several c?onlinents at the 
t>cginning of the Middle Pleistocene the whole world becomes 
inv'olved; we must tberefore examine the premises on which sev¬ 
eral conflicting evolutionary chronologies are based. 

The world is divided into a numlier of geographical regions, 
in which changes in temperature, Immidity, soi! depositiou, and 
soil erosion have proceeded at cl afferent rales. Regions that lie 
near the poles and at high altitudes have proved to lie more sensi¬ 
tive to changes in lempemtnre than those that lie near the equa¬ 
tor and at lower altitudes. Equatorial territories, paiticularlv in 
Africa, have reflected changes in rainfall more than diaiigcs in 
teaiperature. Geologists rely to a certain extent on fauna, which 
may change more rapidly in some plares tluin in others. \(nre- 
ovcTj we are tlealing witli an exceedingly brief time span* little 
more than a half minion years. 

The earliest glacial sequence was worked out in the Alps, with 
mountain glaciers. Hence the well-known Cerminolog)", Giinz, 
Mindel, Riss, and Wiirm. However, mouittain glaciers are local, 
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and cannot be expected to reflect global climatic changes: as 
finely as continental icecaps. Of these latter we have three in 
Europe ^Elster, Saale, and Weichsel—corresponding more or less 
to Mindel, Riss, and Wiiim, of the Alpine scries. TJicre was no 
European icecap to match Cunz. In Worth America we have four, 
Nebraskan, Kansan, Illinoisan, and Wisconsian, w'bicb match, 
more or less, the four Alpine periods. Like the Alps, the Hima¬ 
layas had four mountain glaciations. 

By definition the Middle Pleistocene begins with the advance 
of the Elster icecap, Mindel I. and the Second Himalayan Glacia¬ 
tion. It does not include Gunz or the First Himalayan, which have 
been relegated to the very’ end of the Lower Pleistocene, along 
with the Cromerian Interglacial Before the Villafranchiao was 
cut loose from the Pliocene and added to the bottom of the 
Pleistocene, the situation was much simpler; the Pleistocene was 
simply the Ice Age. These new complications make the problem 
of dating the phases of the Middle and Late Pleistocene even 
more difficult 

Penck and Bnickner, who worked out the Alpine sequence, set 
the beginning of Giinz 600,000 years ago, and that of Mindel 
about 500.000 years ago. They allotted 60,000 years for the Giinz. 
Mindel Interglacial, 440,000 for the Mindel-Riss, and 60,000 for 
the Biss-Wumi. According to their scheme, Wiinn lasted 60,000 
years and ended sometimes between 16,000 and 24,000 years ago. 
We know now that it ended about 10,000 years ago. As 10,000 plus 
60,000 equals 70,000, their corrected date for the beginning of 
W^iimi is about 70,000 years ago. Tliis has recently been more or 
less confirmed by a Carbon-14 date of 64,000 ± 1,100 years ago 
for a mild climatic oscillation shortly after tlie beginning of 
Wtirm I.’ 

This is tlie earliest Carbon-14 date yet detemiined an vw here, 
It sets the outer boundary of our ability to date sites by this well- 
known method.* 


*1!, Godwin; CarbcHi-Diifing ConfercTice at Croningen" (Seplemher 14-ig 

pp. laSs-e. The ti4 date number 

is GBO-^1379. 

i. ir?? ^ Sliindartk announced that the 

toU life Cirhon*n {| now i„s,ead ^ formerly believed. 

The oJd date; were caJculatrd on the fotmci ba:ib. They imcrt now be mtilUplied 
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Penck and Bruckner made tJietr calculations by standard geo¬ 
logical procedure, including measurements of rates of erosion, 
and estimates of the rates at which soils were deposited on land 
surfaces. Aside from the Wurm. they did not try to date the dura¬ 
tion of the glaciations, only that of the in ter glacials and of the 
Ice Age as a whole. As this procedure lias been followed by 
most geologists, it is difhcnlt to find one who will commit himself 
on the lengths of the periods of glaciation and thus construct a 
complete glacial clironology. 

Zeuner, however, did suggest a complete glacial chronology, 
using all data available in 1951, including calculations based on 
the amount of solar radiation that reached various latitudes of 
both the Northern and the Southern Hemisphere of the earth's 
surface at different times. These figures, which a modem elec¬ 
tronic computer could deUver in a few hours, were the result of 
twenty' years' efforts by the Yugoslav M. Milankovitch and his 
associates. The computations are based on the correlations of three 
a.stronomical cycles; {1) changes in the angle between the equa¬ 
torial plane of the earth and the plane of its orbit (40,000 years); 
(z) variations in the season at which either hemisphere passes 
closest to the sun in the course of orbit (92.000 years); and 
(3) the periodicity of a slight conical movement in the earth's 
axis (£6,000 years). Unfortunately these correlations are so 
complicated that they may be interpreted in more than one way. 

At any rate, with this and other aids, Zenner fiUed in the 600,- 
000 year period of Penck and Bmckner as follows. Mindel began 
about 500,000 years ago and reached two peaks, 476,000 and 
435,000 years ago. The Mindel-Biss Interglacial lasted 190,000 
years; Riss reached two peaks, £30,000 and 187,000 years ago. 
The Riss-Wumi Interglacial lasted 60,000 years; and Wurm 

hy irD 34 S- thi? ifiE-erenec within the range nf pcoboblD eimf 

of tW sample. And the niituciiiiiiJEi diifefcxvce is ubcut 2,000 ye-ojns. Thn iti^dei niay 
make these corTect&rmj Sf he whhes. 

Following procedure iniBsitf^d by E. S. thxvey of Yafc in 1961, I have desig- 
haltrd each Carbon-14 diae by its labonitDry niiinhcr. For o^ampk, GRO-1379 is the 
dale given iti fooEfiote 2, CRO mcaa^ Cmningeni Nethertands. Other sjtnbols used 
are NZ for New Zculiind, W for Wsjdninglton^ L for the Lamonl Lat^Qtalory of Co- 
lumbU Unlveraityt C for Chicago, P fnr Philadelphia ( Univeniity of PmnsylvBiila}, 
BM for the BjithdL Museum (Natural Hlstory\ and t (UW) for l>atopcs New 
YoiIl 
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rijached three peaks, 115,000, 72,000, and 25,000 or 22,000 years 
ago, depending on the latitude. Since the end of Wurm III, 22,000 
years have elapsed,* 

Zeuncr admits the possibility of an error of 20 per cent for 
Wiirm III, and the C-14 process indicates that his dates for 
Wiirm are on tlie whole too early. However, he believes that the 
further Iiacfc one goes in time the smaller the error, and he allows 
a deviation of 5 per cent for the earlier glaciations. 

In 194G, Harold C, Urey discovered that, as water evaporates, 
the three isotopes of oxygen, oxygen 16, 17, and iS, go off at 
slightly different rates, and the lightest of the three, oxygen 16, 
goes off the most rapidly, fie tlien .studied the proportions of 
oxygen isotopes in the carbonate deposits, formed mostlv of 
foraminifera, at the bottom of the ocean. After many refinements, 
he and his associates developed a method for dating long cores of 
carbonates drilled from the ocean’s floor- 
intensive work on tliis material was carried out in the early 
195*^ ** particularly by Cesare Emiliaiii, who finally developed a 
sequence that shortened Penck’s and Briickner’s estimate of the 
Ice Age by about a half. According to EniiUani, Cunz (Nebras¬ 
kan) extended, in round numbers, from 300,000 to 285,000 u.p. 
(before present); Mindcl (Kansan) from about 200,000 to 175,- 
000; fliss (Illinoisan) from 125,000 to about 100,000; and Wiinn 
(Wisconsian) from 70,000 to 10,000, The sea-water Isotope system 
gives Wiirm only two subperiods, known as stadials, pinpointed 
at 71,000 to 57,000 and 28,000 to 8,000* 

More recently, Rhodes W. Fairbrldge has worked out another 
timetable fwised on the fluctuations in sea level along the various 
shores of the earth. This, too, is very complex and involves a num¬ 
ber of factors and variations in different regions. He finds that, 
although the intergkcials w'ere warmer, the mean sea levels were 
100 meters higher tliiin today before the glaciers began to ac¬ 
cumulate; that at the height of the Giinz-Nebraskan, despite tlie 
accumulation of ice at the poles, the .vbores were still 30 meters 
above present level; that at the peak of the Mindel-Kansan they 

■* F. Zc-aifie^: Dulfjig ihe Pari, Third EdUmn ( Londdiif ^ Co,; 195?) 

PP^ H 4 -S. 

^ Emilianh "Aiidofit Teakipcriitnrw.“ SA, VqI Mo. 3 {195^}, pp. $4-6, 
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were virtually at present sea level; during l!ie Riss-Illinoisan they 
went down to 87 meters l>elow present sea level: and the two 
peaks of Wumi-Wiseonsian found them to be between S5 and 
100 rneters belovv the present level* 

Fairbridge, by correlating bis recent sea-level dates with the 
Carbon-14 record^ has confirmed the accuracy of his mctliod in 
detail for the post-Wiirm oscillations. Extending it backw^ard^ he 
finds a general agreement with Emiliaiu s data, but stretches the 
dates out a Jitlle- he would put the peaks of Giinz-Nebraskan at 
320^000; those of Mindel-Kaiisan at 230^000; of Riss at 112,000; 
and Wiirm at 62^000 and 25,000 E-F* Like Zeuner, he correlates 
his findings with the solar cycles of Milankovitch, but with a dif¬ 
ferent result. If he is correct, the Middle Pleistocene began 250^- 
000, instead of 500,000, 3^cars ago. As the beginning of the 
Pleistocene is still placed at abont one million years ago, the span 
of the Lower Pleistocene would then be alxmt 660,000 years, 
two thirds of the Pleistocene rather than one half of it. 

While tliese mgcnioiis calcuTatiuns were lieing made, teams of 
physicists in Germany and California experimented with a more 
long-ranged method, the measurement of Argon-40.” Argon-40 
and CaIcium-40 are borii foimt^I by the decay nl Potassinm-40. 
When a crystalline mineral containing Potassium-40 is heated to 
500* F. or more, the Argon-40 w lucli had previously been formed 
inside it, and wlikh had been trapped, escapes- After the mineral 
coots, new Argori-40 atoms colled inside it. 

Such a mineral is anorthoclase, one of the feldspars. Anortho- 
clase is ejected onto the earths surface hy volcanic eruptions, and 
w'heii it emerges it is too hot to contain ATgon-40. As time goes on, 
this gas accuniuliites in it at a fixed rate. The measurement of the 
proportion of the gas in tlie mineral tells, w ithin a probable error 
of five to seven per cent, exactly how long ago ihe volcano 
erupted, Argon-40 is also formed in tektites, which are small glassy 
meteoric nodules found in many countries. As they arc heated 
while passing through the earth s atmosphere, Argon-40 begins to 

* E. W. Fairbriclj^c: 'The Cliangiiig LsxtI o\ ihe Sea ” Vol. i&a, $ 
i i960), pp. 70-9. 

G. H- GurtjH: Clock fnr tlw Ages: Fnl^iKiuin Argonr NC^ Vol. lao, Xo. .| 

{1961), pp. sgo-A. 
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form in them after they have landed and cooled, just as it does in 
lava. 

Not only have these physicists dated deposits in Oldiivai Gorge, 
Tanganyika, and the Trinil Beds of Java (as stated in Chapter 7), 
but they liave also given ns several critical dates for glacial events 
in Europe and North America.^ The early glacial till of California, 
equivalent to tlic local Don a 11 gJaciatioii in Central Europe, 
which was pre-Giin-ji, was dated at 850,000 b,c. Tliis makes sense 
ir) terms of the date of one million years ago for the Ireginning of 
the Villafranchian, Giiiiz is move<I back to SoOjOOO years ago, and 
Mindel to 400,000. The latter part of the Second, or Great, Inter¬ 
glacial is set at 530,000 years, a date based on samples taken from 
the Late Acheiilian site at Torre in Pietra, Italy. Hand axes from 
this site are similar to those found with the Swanscombe skull iii 
England. This is as close to the present as Argon-40 had taken us 
early in 1965. and it leaves a gajj of 160,000 years to the oldest 
Carbon-14 date. On the whole it lies in well with the older system 
of Penck and Bruckner and of Milankovitch, and fails to supjjort 
those of Emtliani and Fairbridge. The last two seem to be more 
accurate for tlie latter part of the Pleistocene than for its earlier 
part. 

Fairbridge’s work sheds light on another subject—the avail¬ 
ability of land bridges at different periods. For example, the pas¬ 
sage across Bering Strait, where the sea-level fiiictiiations have 
been simple, was possible only during the peak nf the Riss-Illinoi- 
san, and all of the ^Vurm, Fairbridge s view also reduces the pos¬ 
sibility that the Djetis fauna, alxiut which much has already 
Ijeen said, could ha\'e reached Java veiy' much lief ore the begin¬ 
ning of the Middle Pleistocene. This is heartening to paleontolo¬ 
gists and archaeologists as it indicates that fe\ver early sites lie 
lost forever under the sea than wc had feared. 

These new dating methods and correlations unfortunately do 
not greatly concern Africa, w-here so much evidence of early 

F, Ev«n)dcii. C. H. Curtis, anct R. "PoliLs.'riiim-Ar^n Dating of 

Flcirtowrw Volcanic*,’' ^alpnuiFia, Vol, 4 pp. 13-18. 

W. Cemcf uni] J, Diihrincicf: The Potusiimi-Argon Dales of Sonic Toktites " 
Z/.VF, Vol. 14a, No. f (1959). pp. 686-7, 

K, P. Oakley; “D.itirg the Slagi-r of Hominld Evolution," Thf Uecti, Vol. a8, 

Nos. 3, 4 s £J 9 SS), pp. iia-5. 
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hominid evolution lias been foiiiuL There antliropologi^ts work 
with a series of pluvials (wet periods) and iiitcrpltivials (drj' pe¬ 
riods) originally aligned as follows: Kageran Pluv ial = Giinz; Ka- 
masian Pluvial — Mindeh Kanjerao Pluvial = Rissi and Camblian 
Pluvial = WHirm. 

Unfortunately the Kanjeran Pluvial has been clearly identified 
oniy in East Africa. In other parts of the continent south of the 
Sahara only three pluvials are known. This discrepancy has l^d 
some geologists to believe that the Kanjeran is only a subdiv'ision 
of the Kamastan Pin vial, wdiicb reached one or more peaks just as 
in Etirope each of the four glaeiations did. At any rate, tlie end 
of the Kanjeran, w^hatever its status, is clearly ntarked, for it was 
then that the faulting that cracked open the Rift Valley and left 
it in its present form is betic\'ed to have taken place. 

Detennining w^hether sub-Saharan Africa under^vent three or 
four pluvial periods during the Pleistocene is only part of the 
problem, for the periods of w^etness and drought varied in differ¬ 
ent parts of the subcontinent, just as today some parts are wet 
and others dry. In the past,^ zones of moist climate^ with their ap- 
propirate floras and faunas, shrank and expanded gradually, so 
that at any one Ume a particular sjjot on the map could have been 
wet w^hile another a few^ hundred miles away was dt\\ and a little 
later, geologically^ speaking, both could have been either w^et or 
dry. The climate of South Africa lias been particularly deviant 
because it has been affected by air masses from Antarctica which 
follow' a pattern of their own indei>endcnt of that of the Xorthem 
Hemisphere. This complicates the problem of establisliing a date 
for the Australopithecines and for the human-looking jaw frag¬ 
ment, Telanthropus 2, from Sterkfontein Cave- 

In North Africa and in the Near East the Pleistocene sequence 
is based partly on changes in fauna and partly on a comples and 
imperfectly understood series of local rises and falb of the sea 
levels along botli the Atlantic and the Mediterranean coasts. 

In Java," w-^hich like Africa has been found to contain both Aus- 
tralopithecine and very' early human specimens, geological re¬ 
search on the Pleistocene has been concentrated in the Solo River 
Valley in the eastern part of the island. There deep cuts tfirough 
B. Vmi Hccliercrii: *'Tlie SlOtlL- Ago of Indaneitiil/'' VKIV, Vpl. ai (1957). 
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successive layers show seijiiences as tong as those in Olduvai 
Gorge, and like Oldu\'ai's tliey are composed in part of volcanic 
materials potentially suitable for argon-potassium dating. 

Tlic Pleistocene is represented by three suiJerimposed beds, 
which are, starting at the bottom, the Put)angan, Kabiih, and 
Notopuro. These contain, in the same order, the Djetis, Trinil, 
and Notopuro faunas. The first two are more or less coritinuous 
geologically and in fauna, but the Notopuro beds are distinctly 
marked. Just liefore they were formed the land rose, creating 
new drainage lines. At the same time Sundaland emerged from 
the sea during what corresponded to the Third, or Kiss. Glacia¬ 
tion. At the end of the Notopuro period the waters again rose, and 
the succeeding fauna is modern. 

The age of the Djetis fauna is still in dispute, but this fauna 
probalily existed in the Late Lower Pleistocene, corrc.sponding to 
the Cromerian Interglacial in Europe. The Trinil fauna is Middle 
Pleistocene, and it lasted until the ocean level fell again in the 
Third, or Kiss, Olaciation. The Notopuro fauna is Upper Pleisto¬ 
cene. As we shall see in Chapter 10, tliree distinct but successive 
forms of man hrhabited Java during tliese three divisions of the 
Pleistocene, but it is impossible for us to pinpoint their dates with 
greater accuracy. 

In Chit)a * also only tnajor divisions of the Pleistocene are read¬ 
ily discernible because that country was unglaciated east of the 
Tibetan Highlands. China is divided into hvo geological regions, 
north and south, hy the ridge of the Tsinling Mountains, This 
range runs east and west in Shensi Province, on aliout the ,34® lati¬ 
tude, fust south and w'cst of the first great bend of the Huang Ho. 

In north China tire Pliocene-Pleistocene threshold is marked by 
a scries of warpings and fanltingji in the earth’s crust, followed hy 
the deposition of the Niliowan-Taiku, or Horse Beds, laid dowm 
in lake bottoms and river channels. They contain a local Vtlla- 
franchian fatina known as the Sanmenian series, which includes 
horses, elephants, cattle, sheep, deer, and camels. The climate 
wa.s cool. 

The Lower Pleistocene of south China is liarder to identify. In 

• Chciirt Te-Kitn: Afel>Mohg;y in China, Val, 1 of Pfflittforii; China, fteffer, 
CambHdgc, 1959. 
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KwaTij'si, whence most of the material comes, the beds are later- 
ites (red soils produced by rock decay) washed from the valley 
slopes and deposited in terraces 12 meters above the present 
high-water levels. The fauna is the same as that of north China. 

In north Cliina the Middle Pleistocene deposits are called 
Terra Rossa, !>ecanse they consist of red conglomerates and red 
clays. In south China a second set of ten^ces and river fans com¬ 
posed of w'aler-lHjme lateritcs represents this period. AI this time 
and in hotli regions many caves and fissures were opened and 
then filled up with air-lxime earth. This earth then solfdiHed, im¬ 
prisoning large numbers of animal bones, including those of 
Sinanthropus and a somew'hat later human skeleton, that of the 
Ting-tsiin man, iwth of which will be described in Chapter 10. 

Throughout the Middle Pleistocene north China had a Pale- 
arctic fauna although the climate varied intermittently from coo'l 
and semi-arid to almost tropical. In south China, where the entire 
period was tropical, the fauna was Indo-Malayan, as described 
in Chapter 7. Tlie fossil remains of this fauna come mostly from 
the yellow deposits of the Kwangsi caves. 

As tlie depo.sition of Terra Rossa soils continued without a 
break, the Upper Plei.stocene arrived in north China unostenta¬ 
tiously, and the only way in whicJi geologists can tell the Early 
Upper pleistocene layers from the Late Middle Pleistocene ones 
is by the fauna. No new species appeared, but some of the old 
ones bad become extinct by the Upper Pleistocene. 

Then in the middle of the Upper Pleistocene, the land rose 
again in another continental uplift, which was follow’ed by the so- 
called Chingsluu Erosion. After that, yellow earth w»as deposited 
in Kansu, Shensi, and Shansi by northwest winds, which also 
brought a cool and semi-arid climate. This was the Age of Yellow 
Earth, equivalent to the Wiirm glaciation in Europe, Its fauna w'as 
the same as before, but further impoverished by continued extinc¬ 
tions. In south China this period is unknown. At the end of the 
Pleistocene came the Age of Black Earth, w'hosc soils contained 
a transitional fauna hetw'ecn the fauna of the Yellow* Earth and 
the modem animals of China. 

In the two Americas and in .Aiustralia, continents remote from 
the centers of human evolution, liuman beings arrived so late that 
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we have little need of reviewing geological details in this book. 
All finds are well within the time span of the Cailxjri-14 clcck, 
iVfore exact intercontinental correlations than tliose ootUned 
here may be expected when the Chinese begin dating their sites 
by Carbon-14 wben the Argon-40 method shall have been 
more widely used. More generally, as the Space Age reaps the 
fruits of the Atomic Ages, these chronologicd problems may be 
solved within our lifetime. But they have not been solved yet, and 
several interesting fossils have been set aside by scientists because 
their exact age is unknown. Time is still not our most reliable 
yardstick* 


The Dimemion of Space; Glacial Geography " 


For Present purposes the dimension of space consists of the 
geography of the land masses of the earth during the last half 
million years, particularly the areas of land covered by ice, the 
continental shelves exposed by the drying of oceans, and the 
intercoiitinenta! land bridges that afford^ animals and men tem¬ 
porary passage betw-een zoogeographic regions. 

During the glacial maxima, ice covered most of northern and 
eastern Europe, some of the Tibetan plateau, and parts of the 
diagonal mountain spine of Central Asia. It nearly sealed off 
Western Europe from Eastern Europe and it blocked passage be¬ 
tween China and the West, except for those hardy animals able to 
negotiate chilly passes in summer. Until at lea.st the Third Inter¬ 
glacial it is fairly certain that man was not one of them. 

If Fairbridge is correct, both the Sunda and the Sahul shelves 
could have been dry land during the Riss glaciation and also dur¬ 
ing the Wiinn. Multiple and separate invasions of Indonesia from 
southeast Asia would then have been possible, and even Australia 
could theoretically have been invaded by man more than once. 
Bering Strait, which is only 200 feet deep, could have permitted 
the crossing of ancestral Indians from Siberia to Alaska during the 
Riss-Illinoisan glaciation, if any such ancestors were on hand at 


^ TIm! most umFiiI general stmm Js J. 

(LoTiidcin; Edwin! Arnold, Ltd.; 1957}* 
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that time. During the Wurm-Wiseonsian the passage was wide 
Open, and before the end of tliat period America was inhabited by 
its basic aboriginal population. , 

During most of the time which concerns us Great Britain was 
part of the European continent. The Strait of Gibraltar, now 1,000 
feel deep, was an open-water barrier throughout this period. Those 
who have crossed between Spain and Morocco in small craft know 
that the rides, currents, and winds can make this passage danger¬ 
ous. The sides of the cut througli wlricli the water flows are very 
steep. Even when the sea level was 300 feet lower, something 
sturdier than rafts or simple canoes would ha\'e Ireen needed to 
mount an invasion mustering more than a handful of people. 

Although no certain evidence exists to prove it, possibly a land 
bridge connected Tunisia and Italy during part of the Lower 
Pleistocene, allowing sa 1 >ertooths and a few other African ani¬ 
mals to pass into Europe.* Also, momentarily during the Upper 
Pleistocene, narrow channels Iietw een islands in this part of the 
Mediterranean may have permitted human passage, but not an 
exchange of fauna. 

During glacial maxima the Caspian Sea rose high above its pres¬ 
ent level, up to 300 feet during Hiss and 250 feet during Wiirm. 
At the times of flooding the Caspian waters, fed by the Volga and 
by the glaciers that it drained, flowed across the strip of lowland 
north of the Caucasus to spill into the Black Sea. But the Black 
Sea had its high water wlien the Caspian was low, and vice versa, 
because only during interglacials, when the oceans were high and 
the Mediterranean swollen witli salt water, did the Mediterranean 
floods break through the Bosi^orus to fill the Black Sea basin. 
Between these periods the Black Sea was a brackish lake. The 
Aral Sea was enlarged in rhytlim with the Caspian, and south and 
east of the Urals stretched a vast swamp, below the edge of the 
ice, Europe was as diflicult to approach from the northeast as 
from Africa. Its only gateway to the outside was the Bosporus 
and the Levant. 

During pluvial periods similar floodings look place in Africa, 
in what is now the Sudan and southern Sahara. Lake Tchad, now 
a shrinking body of shallow water, was once a broad lake. To its 

■Charlcswpithr pp. cit.p pp. 
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east extended, at least intermittently during the Pleistocene^ an 
extensive area of swamps and sotnelimes possibly of lakes. This 
barrier fended from the Sabaltika Gorge^ 50 miles north of 
Khartum, some 450 miles southward lo about 10° North Latitude.* 

These water barriers^ and the existing great lakes of East Africa^ 
which were greatly enlarged during pi u via Is, must have restricted 
animal and human traffic in Africa, moving botli north and south 
and east and west, to a few narrow highways^ and made Black 
Africa nearly as Inaccessible as western Europe. But after the 
Pleistocene the lakes and swamps shrank and the East African 
highlands were Invaded at least hvice by people from tlie north. 

For the Lower PleistDcenc the faunas of different regions ser\e 
as fair indicators of tlie passage of lime because evolution was 
then working overtime. For the Middle and Upper Pleistocene 
the chief value of faunas tics in ibeir record of exlinctions. Time 
is measured by the number of species that had disappeared at 
each period, witli a few exceptions. The spotted hyaena, Croetda 
crocutn, first appeared early in Miiidel, more or less simultane¬ 
ously in Europe, Africa, and Asia, and his presence serves to cor¬ 
relate these continents chronologically. 

There is also a geographical aspect to faunal distribulion dur¬ 
ing the Pleistocene. In Europe the Middle Plcislocene is marked 
by the arrival of a new set of animals, the cold fauna, all of whicli 
—the mammoth, woolly rhinoceros, reindeerp and others—had 
become cold-adapted by means mentioned in Chapter 2. They 
replaced the warm or Mllafrancliian fauna of the Lower Pleisto¬ 
cene, one member of which^ the hippopotairius, continued to live 
in his chilly rivers until the beginning of the Elster glaciation. 

The cold-adapted animals of the European Mitidle Pleistocene 
were Palearclic and were more closely rektexi to Oriental than 
to Ethiopiiin species. Nortli African mammals were Ethiopian al¬ 
most until the end of the Pleistocene^ when Pidcaretic species ap¬ 
pear ed^ in chicling the l^ear, stagp and European wild lioar (Sw^ 
scrofa)^ and also the European elk (moose to Americans), whose 
portrait has been foutn;! among the rock paintings of the Salnira. 
In southeast Asia three successive faunas migrated, as we ha^ e 

* C. Andrtfivi "Gecibsy of tht Sudan,"" Chapter 6 cl J. D- Toth ill: Agnculiur^ 
£n ihe Buditn (Oxford: Oxford University Pres*; 1348)1 PP- 84-138. 
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already discussed, from India and Cliina into Indonesia. These 
movements are important to tJje subject of tliis hook, l>ecause 
where edible animals go, man the hunter follows. M 


The Temporai and Sixitial Distrihution of Fossil Man Sites 

At the time of ^Tiling at leoit 337 sites whidi ean be dated 
witli some degree of aceuracy have yielded skeletal remains of 
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FOSSIL^MAN SITES IN TIME AND SPACE 
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fossil men that reputable seientisls have recorded/ These bones 
represent a minimum of a little over one thousand individuals^ 
ranging in,completeness from a tooth to a skeletonn These 337 
sites are distributed in space, and with variotis degrees of prob¬ 
ability in time, as follows. 

In the tune stale on Table the first column is labeled 
^Lower and Middle Pleistocene’" for the benefit of the possibly 
human Telanlbropus mandibles from Sterkfontein and of the 
Pithecanthropus specimens from the Dj'etis fauna] beds of Java. 
There is still some doubt whether all these remains belong to the 
Late Lower or Early Middle Pleistocene. The rest of the sites in 
this column are unquestionably of Middle Pleistocene date. 

In any case, this portion of the Pleistocene (85 per cent, more 
or less)^ from our standpoint the most important since it was the 
formative period for H. erect and ff. sapiens, is represented by 
only fourteen known sites, or 4 per cent of the whole. In only one 
of them, Choukoutien, were there more than a few fragments of 
one, or at the most tliree. individuals. The earlier half of the 
Upper Pleistocene, consisting of the Riss-Wurm, or Thirds Inter¬ 
glacial in Europe and the Kanieran-Camblian Interpliivial in 
much of Africa, is represented by only twenty-one sites, or 7 per 
cent of the w'hole, although some other^ imperfectly dated pieces 
might !>e included. The second half of the Upper Pleistocene, that 
is, Wurm, Wisconsian, or Cambtian, can also be divided, this time 
into periods of no more than 35,000 years each, covering the 
consecutive regimes of Neanderthal and Upper Paleobthie men 
in Europe and the arrival of human beings in Australia and the 
Americas. The first of these periods is represented by fifty sites, or 
16 per cent of the whole; the second by 115 sites, or 37 per cent. 
Into the few^ thousand years between tlic last retreat of the 
Scandinavian icecap and the diffusion of agriculture must be 
crow^ded 112 sites, or 36 per cent of the total. 

ll is easy to read into these figures an increase in the human 
population in Pleistocene and early post-Wiirmian times similar 
to the increase currently taking place, but such an interpretation 
must be made with caution. Long after the beginning of human 

* H- V. Vinllois and H. L- Mavhis, Jr.: Catalitgoe det Hammej {AJ- 

giW5, 195? )i iLad reports of lathcr published suice Uds CQfnpflAUon. 
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existence, the deed were stiU being abandoned, to he bitten, 
crunched, and dismenibered like the bodies of any other crea¬ 
tures. Some living tribes continue this custom to this day. 

Deliberate burial did not begin until the Late Pleistcicene, and 
has never been iiniversEilIy practiced. Short of mummification, the 
best way to preserve (and unwittingly ensure the discovery of) 
a skeleton is to buiy the I»dy in a cave, and this was not done in 
many parts of the world. In any case, it was not done anywliere 
before the Late Pleistocene, Burial customs, or their absence, 
probably affect the numbers of skeletal specimens discovered in 
different periods much more so than population size. However, the 
world s population undoubtedly grew slowly as new regions were 
settled and new techniques of food acquisition invented. 

We must also consider the geography of archaeological search. 
Paleolithic archaeology was bom in France. The French have 
many archaeologists, much limestone, and many caves. More than 
34 percent of the worlds known sites containhig human remains 
are in France or in present or former French colonies or de¬ 
pendencies. Even outside these territories the French have been 
active. More than 22. per cent of the sites are in British Common¬ 
wealth territories, for the British have been almost equally en¬ 
thusiastic. Three per cent are in former or present Dutch terri- 
torie.s, which encompass only a small part of the land area of tire 
world; and the Dutch have found five of fourteen Lower and 
Middle Pleistocene sites. Were the count made by the nationality 
of the discoverers, the French, British, Dutch' Germans, and 
Americans would be far in the lead, for between them they have 
found well over 90 per cent of all fossil-man sites and specimens 


Time, Space, and Paleolithic Tools 

B E F o n E we discuss ways and means of studying the thousand- 
odd human fossils of the Pleistocene listed in the previous sec¬ 
tion, it may be useful for ns to study the distribution of Paleolithic 
tooh, for two reasons. 

Tools are more abimdant than human bones. An adult human 
body has only iSo or so bones, many of whiclj contain edible sub- 
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stances^ brain or marrow. Paleolithic stone implements are made 
of verj' liard maierials, including quartz^ ^p]nltzite, chertp chah 
cedony, and obsidian. During his lifetime a hunter mates thou¬ 
sands of implements that are inedible and almost as incorruptible 
as gold. As indicators oi^the presence of man* stoi^c tools are more 
useful than human bones. 

Moreover, stone tools constitute the piincipal source of informa¬ 
tion about the enltural life of Pleistocene peoples. Toohraaking 
tecbniqvtes are handed down from generation to generation, and 
sequences of such techniques indicate cultural Unes. When two 
groups of people wiiose territories Iia\e conmion borders are 
found to have made similar tools, we may infer that one group 
taught the techniques to the other, with an added likelihood of 
gene flow betv\eeii them. Conversely, when hvo lines of tool- 
making follow similar evolutionary paths, although they are 
widely separated in space, the possibility of Independent inven¬ 
tion and parallel cultural change must he considered. 

The study of Paleolithic tools also has driiwbacts. The earliest 
tools must have been so crude that they are indistinguisha1!>le 
from nalurally fractured stones. Endless arguments have taken 
place concerning the identification of eoliths, or dawn stones, as 
these dubious specimens are called. In addition, we do not know 
w'hctlicr the oldest tools were made by men or by Australopithe- 
cines. In one site, Olduvai Gorge* Australopithecine hones were 
found in association with stone tools on a floor on which the 
Australopitliecines had lived. Both these problems were discussed 
in Chapter 7. Din ing the Lower Pleistocene lioth Aii.^/ra/opiVbecf^s 
and Homo may have made tools, but from the beginning of the 
Middle Pleistocene otiward, all the took wc ha\'e were probaldy 
made bv Homo* 

Aside from choppers and chopping tools, which have alread)' 
been described, these tools fall into four principal classes: bifacial 
hand axes, flakes, blades* and microlitlis- Detailed descriptions of 
tliese are readily availal>le and need not he repeated liereIn 
general* bifacial hand axes arc iisimllv large, almond-shaped im¬ 
plements flaked on l>olli sides and both bilaterally and bifacially 

* Oakleys Aicrn die Toolmaker {Londons Bril. Mtis. \jr. Hist.). 

C. S. Coons T/pc Srutfii Caum {New Yorki AJIred A. Knapf; 1957 pp. 
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Fic. 43 Basic Tools or Early Mm- A. Chopper, from Mclvi3le fskiid, Aos^niHA 
(Tiwi); B. Chopping tool, Inmt Melvlile Island, Austmlta (Tiwi); C. Hand jui, 
from England IBtveri Caves); D, Simple flaSfe tool, frten Le MomHer, Fratipe 
{after 195 ^)? E. LevaUois flake tool from Syria; F- Blade tool fr^ Sysla. 

The eorlEiist looU made by man were chappe^^, which have a cumng edge Eaked 
on one aide only (A) and chopping tools, flaked on both sidcis (B). They were 
mode from Africa to China in ibe Late Lower Pleixtocene. In cast and southeast 
they persisted throtigh the Pfeistoceiie, nnd in parts of Austmlin were made 
in the twentieth century. Hand ojcca (C) were conilnf^d to Africa, Europe, and 
southwest Asia as far cast os India. Simple flake tools were nuidr wherever tools 
were used. The one shc/vm here (D) was made by a Western Ncanderthiid. Fbte 
toots made by sinking prepared mrei were also used by Neanderthal men, par* 
ticiilarly In southwest Asia (E). Blade taoU, characteristic of the Ipper PaJeolilhte 
of Wiirm II, had a limited distribuHon from England lo Afgbanktan. 
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symmetrital. They may be shaped in either of two W'aysi the hand 
axes proper are pointed at t]\e business end, and tlie cleavers have 
transverse, bladclike edges in place of points. Tl^e hand axe was 
probably an all-purpose cutting tool whereas the cleaver may have 
been somewhat specialized, as for skinning animals, felling small 
trees, or both. 

Flake tools are classified by tlie teclmique used to strike the 
Hakes off the parent core and by the treatment given the ffakes 
after they have been detached. The crude w^ay to make flakes con¬ 
sists first of trimming the chalky crust off tiie surface of the core 
by a series of glancing blows, leaving the core polyhedral rather 
than rounded; then searching the surface for a place where two 
planes form a relatively sJiarp angle and striking the core with a 
hammerstone just above that ridge, so that a more or less tri¬ 
angular Sake will spring loose at a single blow. Unless the flake 
is tmusnally well shaped it will need trimming at the butt and 
along the edges before it can bo used as a knife, scraper, spear 
point, or w'hatever. 

Another relatively crude method consists of setting the core on 
an anvil stone and striking it on top with a hammerstone, so that 
flakes fly off both ends and all sides. Experts can distinguish these 
flakes, which are called bipolar, and also their cores. 

But if the tool-maker knows how, he can shape the core in ad¬ 
vance by knocking off a small chip here and another there, 
thereby visualizing the flake that will come off. In particular, he 
fashions a striking platform wdth an angle as close as possible to 
45° so that lie will get a nearly flat flake. VVhen he strikes the 
critical blow, if all goes well, his flake will fall off, ready for use. 
This third technique produces what is known as a Levallois 
flake. 

Once a flake has been detached, it can be used as it is, and 
perhaps sharpened after it has suffered a few nicks; or it can be 
trimmed at once into a special shape. Sharpening and trimming 
are called retouching. Its butt may be trimmed to thin it for 
hafting, or its edges and point retouched to make it into a side- 
scraper or end-scraper. A sharp blow' at the tip will turn it into 
a narroxv chisel or graver. Tliese extra preparations suit it for spe¬ 
cial work with wood, skins, flesh, bone, antler, or ivory. In some 
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of the most ad\'anced (late cuknies, as in the Near East and 
Europe, speeiatized flake tools are numerous. 

Blades differ from flakes in that they are essentially parallel- 
edged instead of triangular, and usually thinner and straighter. 
They are elongated strips of flint or obsidian made by a special 
process, as follows. The tool-maker skillfully shapes his core so 
that it is virtually tubular, with a flat lop serving as a striking 
platform. Near the edge of tliis flat surface he sets the point of a 
punch made of an clastic material such as fresh bone, antler, or 
even wood, and holds the punch at right angles to the plane of 
the striking platform and directly in line with the main axis of the 
core. Striking carefully placed blow after blow, he slivers off blade 
after blade. These blades are tlie blanks from which he can re¬ 
touch a wide variety' of specialized tools. 

The fourth step in tool-making is to prepare small cores in the 
manner just described and then strike off miniature blades that 
can then be retouched into microbths—fine tools such as tinv 
gravers, or small, individual blades set in rows inside slots carved 
in wooden or bone handles. Such row’s of microblades are knowm 
as composite tools, wdiich take the forms of knives, sickles, or 
barbed spear and arrow points. 

On the basis of the five types of toots described here and in 
Chapter 7. the most anciently inhabited parts of the Old World— 
excluding Oceania and Australia—may be divided into two ma¬ 
jor provinces: a Western, situated in Europe, Africa, and West 
Asia, and an Eastern, in East Asia and Indonesia. During the 
entire Middle and most of the Upper Pleistocene, the borders of 
these two proWnces met only in India. Thus the ancient homes 
of the Australoids and Mongoloids lay in the Eastern Province, 
and those of the Caucasoids and Africans—Capnids and Con- 
golds—in the Western. 

In the northern region of the Eastern Province the tool types 
were derived directly from those of the I..ow'er Pleistocene and 
evolved independently throughout the Middle and Upper Pleisto¬ 
cene. Cradle)ly the choppers dropped out of the scf|ucnce. At 
first both simple and bipolar flakes were made, but tlic bipolar 
ones also dropped out and the sequence as a W'hole was essentially 
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a gradual refinement of the simple flake teclmiques plus an in¬ 
creasing use of antler and 1x>ne. During the Upper Pleistocene 
\V'estern-style flakes and blades appeared at different times on the 
western and northeiri fnnges of the Eastern Province, but neither 
of them altered the ev^olutionary cot^rse of tool-making in the 
province as a whole. 

In Europe, western Asia, and most of Africa, hand axes ap¬ 
peared at the beginning of the Middle Pleistocene, first crudely 
and later finely made. The cruder ones are called Abbevillian or 
Cliellian; the finer ones, Acheulian. The Abbevillian style lasted 
until the beginning of the x\!indei-Riss Interglacial, and the 
Acheulian disappeared as an industrv’' early in the Riss-Wiirm In¬ 
terglacial, although special kinds of hand axes were made, as rare 
tools, almost until the First Wiirm Interstadial,* some 40,000 years 
ago. In Africa the rate of change was slower, and in the Cape 
Province an Acheulian industry was replaced by a flake itidustry 
as late as 30,000 years ago. The sequence in India does not mir¬ 
ror thf>^ of Europe and Africa exactly, and it is not certain when 
hand axes ceased to be made there. 

From the beginning of the Middle Pleistocene flake tools co¬ 
existed with hand axes, either as elements in hand-axe cultures 
or as cultures of their owuJ Only in the late Upper Pleistoceiie 
did flake tools entirelv replace them. Flake tools were most elab¬ 
orate and specialized in the Near East and Europe, where three 
partly successive and partly overlapping flake cultures filled the 
time span from the beginning of the Middle Pleistocene to the 
end of the Early Wuim, some 40,000 years ago, and lasted 
sporadically even later than that. 

These were the Cluctonian, a simple flake industry that in¬ 
volved crude retouching; the Levalloisian, which included pre¬ 
pared cores and Leva Hois flakes; and the Mousteiian, a simple 
flake industry' that involved fine retouching. In some places the 
Levalloisian atsd Moustcrian techniques were combined into a 
h)hrid culture known as Levalloisio-Mousterian. In Xorth Africa 

* An intcniadiil is a mildn or cook period between two peaks of a gl(LE:ii1 pe¬ 
riod. Ie is shorter nod lens warm th^n an IntergindaL 

* The w-ord Is osed here In the tpedal arch^edogical sense. 
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a local flake culture, the Ateriau, followed the Acheulian and de¬ 
veloped into a hfghly specialized, technically refined way of pro¬ 
ducing knives and projectile points finely retouched on both 
sides. Some were tangeth barbed arrowheads strikingly similar to 
later American Indian specimens. 

lo the deep forests of Central and West Africa the tradition of 
the hand axe continued, in a special industiy- called the San- 
goan, well into the Late Pleistocene and perhaps almost until its 
end. In East and South Africa flakes of the general Le\-al]oisio- 
Mousterian type replaced Acheulian hand axes progressively, the 
transition working its way generally from nortli to south, until, 
as stated above, it took place in Cape Province more tlian 100,000 
years later than it did in the Near East and Europe, 

Blade-making was invented in the region of Palestine, Leba¬ 
non, and Syria, or nearby, during tlie Early Wiirm, and this new 
technirpie was apparently brought to Europe hy way of the 
Bosporous gap in the warm Gottweig, or Wtirni I-II, Interstadial. 
By 30,000 n.c. Upper Paleolithic hunters who made both blade 
and flake tools reached the Atlantic, and over the nest 20,000 
years a bewildering (to me) sequence of Upper Paleolithic tool 
industries followed. Microliths were part of the European tool 
kit from the start. To the East blade-making extended as far as 
northern Afghanistan, where C-i.^ dates as old as those in w'cst- 
em Europe have been determined. 

From their European and central Asiatic centers blade-making 
techniques were carried northeastward into Siberia and over the 
mountains and narrow cliannels of icy water to Hokkaido, where 
a number of presumably successive blade cultures has been found. 

Just I>efore and after the end of the Pleistocene, blade cultures 
were brought to North Africa in two waves, the MouiIlian and 
Capsian, and there these new techniques replaced the Atcrian 
flake industry. Capsian tool-making wa,s also carried to East .Af¬ 
rica in early Recent time, and it eventually spread to South Africa 
in a mostly micro]ithic culture known as Wilton, 

In southeast Asia and Indonesia the earliest tools were chop¬ 
pers and chopping tools, with crude flakes. These have been found 
in Burma, Malaya, Siam, Indochina, Luzon, Borneo, Java, and 
Sumatra. Only in Malaya liave they been definitely dated—at 
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the local equivalent of the Cromerian Interglacial or the begin¬ 
ning of Minrlel I. This was the time of the Djetis fauna in Java* 
As in China, the Sate tools in these industries gradually evolved 
into liner forms, followed in postglacial times by local microlithic 
industries. 

In Australia, which was uninhabited until almost the end of 
the Pleistocene, all types of tools were either imported from In¬ 
donesia or invented locally. During the last century, and in some 
places during the tw'enticth, tool industries had a continent-wide 
distribution. Choppers as crude as any known in the early Middle 
Pleistocene were used until very recently (and perhaps still are), 
on Momington Island in the Gulf of Carpenteria, as they were 
two generations ago on Mch illc Island. Good Levallois-like flakes 
were made in central Australia and blades and microliths in Vic¬ 
toria and neighboring jrarts of New South Wales. In several re¬ 
gions aborigines had learned to grind chopping tools to a smooth, 
sharp edge and to haft them as axes with sticks and gum. Ar¬ 
chaeological ly these cultures go back to a C-14 date of 6740 B.c., 
but undoubtedly they began several millennia earlier* 

The New World industries stem from two sources, the Late 
Pleistocene flake culture of China, and tlie blade cultures of 
northeast Siberia, which had originally come from the West. In 
America these imports evolved into a number of industries some 
of which lasted until the arrival of Europeans. Very crude chop¬ 
ping tools have been collected in both North and South America, 
and they are as crude as the tools of Sinanthropus. We do not 
know how- old they are, although we may soon. In South America 
they are found in beds underlying pottery, and were probably 
used by some of the Fuegian Indians until quite recently. The 
presence of these archaic tools cannot be taken as proof that 
Homo erectus preceded Homo sapiens in America. 

The foregoing archaeological summary indicates that the world 
of the Middle and Upper Pleistocene was divided into two halves 
and live regions; an eastern province with a northern and a south¬ 
ern region, and a western province wHth a Eurasian, a North Af¬ 
rican, and a sub-Saharan region. Tliese correspond, as we shall see 
shortly, to the distribution of the five human subspecies near the 
end of the Pleistocene, before the movements that relocated the 
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Australoids and Capoids when the two dominant northern sub¬ 
species, the Mongoloid and the Caucasoid, expanded their terri¬ 
tories southward. 


The Chronology and DistTihution of the Use of Fire 

Much has already been said in this book about the iinpor- 
tauce of fire to the physical and cultural evolution of man, and it 
need not be repeated here. But if it can be shown tliat some geo¬ 
graphical races got fire before others did, tlie implication will be 
that those who had it first were also the first to receive its evolu¬ 
tionary benefits, and that tliose who obtained it last must have 
been correspondingly retarded. 

Unfortunately, the absence of fire can be indicated only by 
negative evidence. We cannot expect to find charred wood and 
bone in disturbed sites such as gravel beds, and if we find such 
evidence, as found it was at Swanscombe on the Thames, we are 
extremely lucky. In Java we w'ould not expect to find it for we 
have no undisturbed sites there. Only in Africa is there evidence 
that fire arrived late, as late as 40,000 years ago. In the earlier 
habitation sites such as Olorgesailie in Kenya, where layer after 
successive layer of hand axes, cleavers, and meat lx)nes have 
been excavated with the most meticulous care, not a trace of 
charcoal or charred bone has been found. 

Both Louis Leakey and Desmond Clark, who are among the 
most painstaking and observant excavators in the world, have 
stated their conviction tliat in East Africa the entire hand-axe 
period was fireless almost to the end. If future excavations con¬ 
firm this erudite opinion, we shall liave one explanation of the ex¬ 
traordinarily slow pace that human evolution followed, in the 
Middle and Late Pleistocene, in Africa south of the equator, and 
perhaps also south of the Sahara. 

Grades and Species of Fossil Men 

D u H 1 N R the Pleistocene, hominids made tools in five traditions. 
As far as we know at present, tool-making began in Africa, in the 
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second half of the Lower Pleistocene, with split pebbles, chop¬ 
pers. and chopping tools. This simple technology spread as far as 
southeast Asia and Indonesia. At this point the liominid world 
knew but a single way of making tools. 

Before the Lower Pleistocene was over, and perhaps even be* 
fore the original tooLmaking tradition had reached southeast Asia, 
tlie tool-makers of Africa and Palestine had added coarsely 
chipped, ball-like implements to tbeir repertoire, and these new 
items were apparently not diffused to the East. Thus the split be¬ 
tween East and West, of whicli Kipling sang a half million years 
later, opened lie fore the end of the Lower Pleistocene. In the 
West, where hand axes were invented a little later, a further divi¬ 
sion into tlircc parts did not occur until the end of the Middle 
Pleistocene. By that time the Chinese and southeast Asian in¬ 
dustries had also become recognizably different from each other. 

If the first tools in each region were made by Australopithecines, 
and we have no evidence to the contrary, we may infer that the 
first split mentioned above took place between separate popula¬ 
tions of Australopithecines belonging cither to two or more spe¬ 
cies, or to tw'o or more subspecies. But at the dawm of the Middle 
Pleistocene, when Australopithecus and Homo coexisted in Java 
and probably also in Africa, the same kinds of tools were ap¬ 
parently being made by men who, as the millennia rolled on, iii- 
I'ented new ways of working with flint and other tool materiab 
and new and more efficient tool forms. 

From tins evidence a second inference is logical, that men 
evolved from Australopitliecines in either or both provinces. No 
more tlian two such evokitiotiary acts are implied by existing 
information. The only alternative is the theory that Homo and 
A list mfop it her us lived side by side during tlie Lower Pleistocene, 
that only Homo made tools, and that in both Africa and east Asia 
he preyed off his hominid cousins until he had destroyed them. 
This second hypothesis is not impossible but it is unsupported. 

As long as we use the word AttsfrahpUhecine in a broad sense, 
including forms undiscovered as well as those known, w^e may 
postulate without serious rcserv'ation that Homo w’as descended 
from a polytypic species of .Ausfrnfopit/iectis inhabiting a wide 
stretch of Old ^Vorld tropics. By the same logic we may. as others 
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have donot speak of an Australopitheci'ne grade of human evolu¬ 
tion. 

A grade is not a formal taxonomic unit, like family, subfamily, 
genus, species, or even waagenon (see Chapter j, p, 17). ft is an 
evoliitioiiaiy stage or condition, as broad or as narrow as otreum- 
stances require. For example, as we saw in Chapters 4 and 6, all 
the New World primates and most of the Old World genera 
passed iti<Jci>cndently from a prosimian to a simian grade, and 
three lines of Old World simians passed separately to the pongid 
grade. Although also called a subfanrily, the Dryopithecines con^ 
stitiited a grade throiigb which more than one line passed. Some 
of these lines became independently specialized into hominids 
and pongids during the latter part of the Miocene or the Pliocene. 

We can therefore tentatively set up. in our family tree, a suc¬ 
cession of three grades: Dr>opithecinc, Australopithecme, and 
Hominine. The only professionals who may be expected to object 
to this scheme, which is not original, arc the anatomists and 
paleontologists who believe that man is descended from Oreo- 
pithectis, and those others who lielieve that Homds ancestors 
parted from those of Australopithecus by evolution through 
branching before the latter had evolved into their known forms. 
The second objection is largely one of nomenclature or semanties, 
and depend.s to a certain extent on the forthcoming study of the 
Kenyanthropiw maxilla and teeth; on whether the Olduvai child 
was a true Aiistralopithecine, a Hominine, or an unnamed ances¬ 
tor of both: on a detailed study of the Tchad skull; and on the 
reservations we may liave concerning llie new finds that mav 
await us in the ground. 

Once past the Australopithecinc stage, we come to the full Mid¬ 
dle Pleistocene. Homo is already divided into a number of geo¬ 
graphical populations. How many grades, from that point on, shall 
we recognize in fossil and living men? 

Some authors prefer three, variously labelled. A compromise 
nomenclature is Protoantkropic, Faleanthropic. and Ncanthropic.'' 

•THh Is deUved from S. Scrgl’s categories Frotoinlropi, Polcia- 

tfopi. aii<! Foncninrropl. and from J. Piveteaus Archmthfoplmi, PtfkttmhTonient 
and Niaf^hnpbftu. The term A-cJiunthiopl would maJer them to men whst arch* 
Wgch anf to angeli; and FancritUropi, from phantroa, Crcclc for oMblt. U un- 
familiox. 
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The first grade includes such obviously ancient and priiniitive 
fossils as Pithecanthropus, Sinanthropus, and the new ChelUan'3 
skull from Olduvai Gorge. The second covers a mixed group—the 
European and Near Eastern Neanderthals, Solo in Java, and 
Broken Hill in Africa^-which have little in common except long 
low skulls, big brow ridges, and an Upper Pleistocene date. The 
third includes modern man. of all races, and all fossil men that 
could be more or less dtiplicated among the living. 

This threefold system is unrealistic; its grades are partly hasetl 
on the time scale, and they should be entirely dependent on size, 
which is not considered, and form. Ignoring time, we shall see that 
the smalhbrained Solo and Broken Hill .skulls belong to the first of 
these grades, and that other members of the second grade can be 
matched, in most respects, among lii'ing peoples. The second 
grade, then, dissolves, and the third net]uires subdivision. 

There remain two mutually exclusive grades, the Protoanthropic 
and Neanthropic. Tile Paleanthropic docs not represent a true 
unit; its members can be sorted and redistributed in the otlier two 
categories. These two differ sufficiently in several pertinent re¬ 
spects to warrant being given the status of separate, successive 
species, //omo erectus and Homo sapiens. For those who like to 
split categories more finely, each species can be divided into 
grades of lesser magnitude. 

Between some of ihc fossil populations of onr own species. 
Homo sapiens, anthropologists have observed what seem lo be im- 
porta rit differences in evolution a rv’ status. But when viewed from 
the perspective of life as a whole, these variations are slight. Dif¬ 
ferences of equal magnitude still exist. Btj definition, every minor 
grade discernible in fossil specimens of Homo sapiens may be 
found in living men. 

The great variability of twentieth-century human beings, in 
evolutionary grades as well as in racial lines, makes our lives more 
complicated than those of our ancestors who lived in a simpler 
world, when space was still a barrier to communication and travel, 

S. Scipi: "t TJpi Umant Pfu Anllehe,'' Chapter 3, pp. 69-133 of R, nias^iultf: 
Haize e Pq/ioU detls Tprro (Turin; Union Tipo^rmfl'co.Ediliivci iggg), Vol. i. 

J. Fivoteati; Troftc rfe Fidiotiiotogfe, Vol 7 of Primates, Patioataheie Mumaine 
(Porli; Massoo et Cie; 1957). 
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and local populations kept to themselves. As we move rapiflly 
aroLiiid the world, these differences pose a challenge that we may 
or may not be sapient enough to meet. 

The Sapwns-Erectus Thteshold: the Evidence of Brm'rt Srsc 

I n o n n c h to decide whether a given human fossil specimen 
belongs in the category of Uotno erectus or that of Homo sapiens, 
we need as much evidence as we can get. Usually, however, very 
little evidence is available, and for practical purposes it is most 
often limited to the skull. Of the fossil skulls known to us only 
nineteen are so different from those of living peoples that they 
obviously belong in the crectus category. They are, counting 
adult skulls onlv; three Pithecanthropus specimens Frf>m Java; 
six Solo skulls from the same island; six Sinanthropus skulls; one 
newly found skull from Tze-Yang, China; and. from Africa, the 
new'ly found Chellian-3 skull from Otdiivai Gorge, the Saldanha 
Bay skull, and Broken Hill (Rhodesian) man. 

These skulls have in common sm<ill luains, low cranial vaults, 
heavy l>row' ridges, and sloping foreheads. The palates and teeth 
that are pre.ser\'ed are big; and tile available lo^s'e^ jaws that 
match these skulls lack chins. 

Certain other fossil skulls, like the Upper Paleolithic crania 
from Europe and tl>e Upper Cave family from Choukoutien, are 
entirely modem. In one way or another most of the other skulls 
and groups of skulls are modem only in the sense that the primi¬ 
tive features which they possess may also be seen in the crania of 
surv’iving primitive peoples. This intermediate group is sepiens in 
the Linnean sense, that is, that all living men are sapiens. 

With these facts in mind, just where do we draw the line? Ob¬ 
viously, the differences between the two species, one of which 
evolved by succession out of the other, are concerned with intelli¬ 
gence, self-control. and the abilities to provide food efhciently 
and to get along well in groups. The seat of intelligence is the 
central nervous system. The regulation of self-control is the com¬ 
bined task of the brain and the endocrine system, and indeed the 
brain and endocrines act together in many ways, and iiiQuence 
each other by a complex feedback system. 
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The size of the human brain is related to a capacity for per* 
formance in thinking, planning, communicating, and beJiaving 
in groups, as leader, follower, or both. But brain size is a sum of 
the masses of that organ^s component parts, including the me¬ 
dulla, hypothalamus, cerebral hemispheres, and cerebellum. The 
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hemCsplier^s are divided into bbes, and their surfaces are covered 
with a wrinkled skin of gray matter, the corte.ii, whicJi contains 
neurones. Ip living individuals and populations^ differences are 
found in the relative sizes of the lobes and in the surface areas of 
ttie cortex- the size of the stirface area varies with the complexity 
and depths of the folds on the inner and outer surfaces of the 
hemispheres. The larger a brain is, the greater the cortical surface 
area^ both proportionately and absolutely. The eerebellam is a 
miniature replica of the greater part of each hemisphere, and it is 
covered by 75 per cent as mucli cortical surface, but its cortex is 
thinner. As the bemispheres grew larger in the course of human 
evolution^ the cerebellum expanded proportionately. 

As in the case of the Austmlopitheeines^ all that ren^ains of the 
brains of fossil men are imprints left on the inside of the skull 
These show gross size and fom; fairly accurately, and a few other 
details as well. The divisions between the lohes are marked in 
vary ing degree, and the seat of the cerebellum in the basal part of 
the occipital bone may be detected as a pair of cups. The blood 
supply to the covering of the brain may also be gauged to a certain 
extent by^ tlic imprints of the middle meningeal arteries on the 
parietal bones. 

The inside of the skull base also contains the sel/a rtirdccr 
(Turkish saddle), also known as the hypophyseal fossa. This is a 
depression, or cradle, in the midline of the sphenoid bone and ex¬ 
tending to either side. In it the pituitary gland, or hypophysis, is 
seated. The length and depth of this depression is taken to he a 
rough indication of the size of the pituitary~the master gland 
which, among many other functions, controls growth, including 
that of the bony crests that brace the skull No other endocrine 
gland leaves a direct mark on the skeleton. 

In mammals brain size, like the face length of horses (see Chap¬ 
ter 1, page zs), is allometric* That is, in any closely related group 
of animals, such as a family or subfamily, all species of which are 
more or less equal in intelligence, brain weiglit will equal body 
weight times a standard fraction and carried to a given power* 
This formula expresses the principle that the large species wnl! 
have absolutely larger but relatively smaller brains than the small 
species. 
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However, groups that differ in intelligence (more properly 
know'n as feeef of cerebral ecohtion) have different fomiiifae. 
And as we go up the scnle, from marsupials, for example, to pro- 
simiaus to monkeys, apes, and finally men, these formulae grow 
less and less accurate. As jerison has discovered * in tlie most 
highly evolved animals brain weight acts not as a single unit hut 
as a sum of two units, only one of which varies allometricallv as 
expected. The other is less influenced by body size, if at all. 

The first imit, w'hich in man constitutes only lo to la per cent of 
the total, corresponds to virtually the total brain weight of a prim¬ 
itive mammal, such as an opossum. The second unit, on which 
human intelligence primarily depends, cannot vary in a simple, 
allometric way: w'hether a man is large or small, he needs a certain 
number of neurones and their connecting fibers to enable him to 
bella^'e like an intelligent human being. 

If a fossil man of modern body weight had a cranial capacity 
tW'O thirds that of the modern range (assuming brain weight and 
cranial capacity to lie roughly equivalent), the second unit of his 
brain weight would have been no more tlian 82 per cent of the 
w'hole. Therefore the differences in intelligence between f/omo 
erectus and Homo sapiens were presumably greater than a gross 
comparison of brain sizes w ould indicate. 

Also, in comparing individuals, we need not be greatly con¬ 
cerned with differences in brain size due to liody size. In living 
men the allometric (or, one might say. body-weight sensitive) 
proportion of brain weight varies from about 150 grams in a roo- 
pound person to about 225 grams in a 150-pounder, This maxi¬ 
mum difference of 75 grams is important principally in comparing 
male and female skulls. 

The nineteen fossil skulls which are morphologically clearly dif¬ 
ferentiated from those of living persons have cranial capacities 
ranging from 775 cc, to 1,280 cc. Most modern skulls range from 
1,300 cc. to 1,800 cc. The only two real series of erectus skulls that 
we have, those of Sinanthropus and Solo, w'liich have six skulls 
each, range from 1,035 to ^^55 cc. (the figures are identical), and 
both have means of 1,095 cc. The only one of the other seven skulls 

»H, J. Jerbon: “Brain In Body Hutios and die Evolution of IntdligenM," 
Seknee, Vol, 121. \o. 3144 (1355), pp. 447-3. 
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which exceeds this range is that of Broken Hill, Rhodesia, with 
1,280 ec. Because Broken ffill man was a large male, the 25 cc. 
excess cotild easily have l>een due toallometry. 

The smallest skull that is morphologically exchided from the 
ercchis category' is also the oldest one that can be called 5£fpiefis, 
It is the Steioheim specimen, a .small female cranium which has 
not yet been thoroughly studied and which needs reconstruction 
because it is cnishcd. Its capacity is variously given as anjwhere 
from i^iyo to 1,290 cc. If the Steinheim woman weighed as little 
as 90 pounds, which is possible, she can be allowed an allomctric 
deduction nf 50 cc. in brain size in comparison to the others, and 
this places her near tlie top of the erectif5 hram.$tze range, or even 
over it. In any case, she is within the modem female range. 

The approximate threshold between the brain-size ranges of 
Ifomo erechfS and Homo sapiens can then tw set at alwiit 1,250 
to 1,300 cc., with the expectation that sonie of the fossil snpien^ 
skulls will, like many modem ones, be smaller. The designation of 
a fossil sknll as erecttts or sapiens depends on the total conhgnra- 
tion, and not on brain size atone. 


The Evidence of Cranial Form 

In general, Homo erectvs crania are long and broad at the 
liase and converge tow'ard the top, both lengthwise and sidew'isc. 
flomo sapiens skulls bulge more in front and hack and at tlie 
sides, because a larger brain is set on a proportionately smaller 
base. Conventional measurements designed for the living are less 
useful in describing these differences than a few special measure¬ 
ments taken on individual Ixmes of the skulls of Ixrtli s[}ec>es, 
erect us and sapiens, particularly in the sagittal line of the frontal, 
parietal, and occipital bones. Two principal measurements are 
taken on each hone; its external sagittal arc, i.e., its length meas¬ 
ured along the center line of the skull; and its chord, he., the dis¬ 
tance, in a straight line, between its tw'ocnds. 

In the nineteen skulls considered to be ereciuSf the frontal is the 
longest of the three bones and the parietal the shortest. In mexiern 
men tike prrietal is characteristically the longest and the occipital 
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the shartest. In same of the Ne^inderthats, which are excluded 
from the erectvs category on the basis of brain size and some 
other features, the frontal bone may be longer than the parietal 
because the lengths of the brow ridges, which are heavy, are ordi¬ 
narily included in frontal length. 
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Fic 46 SAcriTAL Aflca ahtd Cho^ m mmo ereciits am^ei Homo sopiem Oiw 
of thp rftlUbfc irwOiods of distingulshfog the two spwles of Homo is by ooirn 
parfnp tiw three ids of ares end cKordi of the skull b sigEit^l Mtion Hoflio 
npUw ^ more curved in the frofital and pirietal segments than Homo 
crecfUjr; the opposite ts true of ihc OccipitaJ segment. 


For each of the three hones a sagittal curvature index may be 
computed by dividing the chord length times 100 hy the length of 
the arc. The frontal bone has two curves, one extending from the 
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rcjot of the nose (nasion) over the crest of the brow ridges to the 
base of the forehead proper (glabellare) and a second from the 
base of the forehead to bregma-^—the place where the frontal and 
paiieta] bones meet at the crown of the skull. If the frontal bone 
is treated as a whole^ these two curves tend to cancel each other 
outj so that no difference is seen between H. erect us and modem 
men. If, however, separate indices are calculated for the tw'o parts 
of the frontal bone, the glabellar (brow ridge) part has an IndeiK 
of from about 75 to 8$ In the H. erectm group, whereas in modem 
man this index runs from about 85 to nearlj 100^ In the other part 
of the frontal bone, the forehead section, the figures are nearly 
reversed, because modern men have relatively curved foreheads. 

The index of curv ature of the parietal bone is a better criterion, 
because the sagittal profile of this bone forms a simple arc. In the 
skulls called erecius in this stutly, the parietal chord is 93 to 97 per 
cent of the length of the are; in modern skulls it runs from about 
89 to 92 per cent. Little or no overlap in this ratio may be found 
between the successive species. In the occipitaS arc-chord index, 
the chord is 73 to 76 per cent of the arc length in the erectus skulls^ 
as compared to a range of 79 to S6 per cent in Homo sapiens. 
Whereas ihe figures for ereclus skulls indicate a true range, those 
for sapiens skulls indicate instead a range of means (statisticat 
averages)—^no figures for a range of individual sapiens skulls are 
obtainable. For this reason the two sets of figures are not quite 
comparable and the amount of overlapping between the two spe¬ 
cies in these indices is unknown. 

These interspecific differences reflect principally the increase in 
brain height which occurred during human evolution, and the 
reduction of bony crests which took place as the frontal lobes grew 
over the eye sockets, rendering special protection above the eyes 
unnecessarv', while the occipital crests w^ere needed less and less 
as the head achic^Td a more perfect balance on the cervical verte¬ 
brae. 

These arc-chord indices may be used along with absolute brain 
size as an additional set of criteria in sorting fossil skulls into the 
two species. Many other criteria are possible, including face 
breadth, forehead breadth, the dimensions of the bony eye sock- 
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ets, and tliose of the cranial base, but because faces and bases are 
usually missing or defective in the oldest skullS;, these constants 
are of less value than the three vault indices described above/ 

The Evidence of Tooth Size 

Contrary to what .a number of textbooks say, we cannot 
make a blanket statement that human teeth have grown progres¬ 
sively smaller in the course of evolution, Irccause this is true of 
some populations btd not of others. Tooth reduction has moved at 
different rates in different lines. In certain lines, like that of the 
Bushmen, a rapid reduction can be traced, and in others, like that 
of the Australian aborigines, teeth are alniost as big as ever. The 
size range in modem human teeth is very great but modem teeth 
as large as most of those of Homo erect us are exeeptionaL 

We have 147 Sinanthropus teeth representing about 3a indi¬ 
viduals, 20 Pithecanthropus teeth from at least three individuals, 
and 16 from the single Broken Hill cranium. Lower teeth only are 
also ax'aflable from four mandibles found in North Africa: three 
at Ternefine in Algeri,a and one at Sidi Abd er-Rahman in Mo¬ 
rocco. All four are old enough and moiphologically suited to 
qtialify as Homo erectus, if only tentatively. 

With three exceptions, all tlie teeth listed above fall within the 
size ranges of the teeth of modem men, cither in crown length or 
crown breadth, or in fxith dimensions. The three exceptions, 
which have both longer and broader crowns than any correspond¬ 
ing motlem teeth, are the following: an upper canine in the palate 
of Pithecanthropus 4. from the Dfetis beds of Java; a lower second 
premotar from the Pithecanthropus B mandibular fragment, 
found in the .same beds; and another lower second premolar im- 
fjcdded in mandible No, 2 from Ternefine. And that is all. No cor¬ 
responding teeth attributed to Homo sapiens in this book are 
known to be as large as these three, 

' R, Mn. 2 iin nnd 1 C. SjiUdrj T^hrhurh tiet AnthTrrpQhgi^, ThM {StuEN 

giirt: C, FL'fthcf- 1957-1561), Voh [, 19s/. w Sc’ctton S, 1959. 

Fr Weldeiirelchr "The Skull ctf j^ekinensh/' No. 10 

{1943K pp. 136^51. 

G, Sehwiilho: '“{Jbcf die fk 3 :lphiio|;eni zwisrKcfi IiiAejnform und AuEscnlomi 
tics St hiuleLs” DA KM, VqI 73 ( igoaly pp. 359-4^ (br the frori Eal fndim). 
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A Brain-Size to Tooth-Size Index 

Toot h size 15 not the best criterion of human evolution. But 
teeth have, in a ver}' general way, groiAn smaller while brains have 
been growing larger, and an index that mirrors tlie^e movements 
in opposite directions is more sensitive to cliange than either com¬ 
ponent. Two such indices can be made: a braiii-palate index, 
already mentioned in connection with the Aiislralopithecines,® 
and a brain-molar-size index devised for this occasion." 

TABLE 12 

THE BRAIN-PALATE INDEX AND 
THE BRAIN-MOLAR INDEX 
Br{irFF-/*didlf Index BTuiTt^,SfQhr [mSex 


Age* 

8 ubje<^t Indcjt Rank Subject Index 


(3) 

(2i 

(1) 

ZinjnnthrQFHai 

Swartknm? 

Sterk forktein 

L.l 

12 

L4 

.4 utimh- 
ptihecui 

(3) 

(2) 

CD 

Zmlanlhropua 

K^'HrLkrariPi 

^tfrrkfofitoiu 

22 

22 

24 

<4) 

PithManthrfipu* 4 

1.4 


CD 

Pittieeanthropufl 4 

30 

<5) 

Sirtantbropsiii 

1.7 

//. fneefu^ 

(5) 

SinfHithmptiiii 

34 

O) 

Brckcn ITilt 

1.7 1 


t!0) 

Bmketi Hill 

37 

£11) 

Taimtinian (mod.) 

l.S 


f6) 

Steiikheim 

30 

(T) 

Gibraltar 1 

i.a 


(8) 

Skhtil V 

40 

(S) 

Chapdte 

IJ 

H, WpZiTU 

m 

Combe CapeSle 

40 

m 

BteEnhclm 

2.0 

m 

I 41 Fomiwie 

43 

(10) 

Oqmb«^ CapeUe 

22 


(12) 

CH^Mugriqit 

43 

(ID 

Modem English 

2,3 


£11) 

Oumuldi 

43 


In Table la the first two grades of eacli list are as inclusive as 
[ could make them. However, the third grade, that of Hpino 
sfl^jjens, represents a selection, because of the enormous amount of 
calculations necessary to cover the entire field. In genera!, the 
columns follow the same order, from Australopitkecits to Homo 
erectm to Homo sapiens. The Homo sapiens sections contain only 

*Thii is it mrtdlfirfl wfsfon of Sir Arthur Kfith's mdt*. rxpInincHi on paj;r *$4 n, 
*The bnin-niolar Index n the cube Kwt of cmnJjil cJifncitv divided by loq 
times the ^[imrc xndt nf tbe utim of ibc cmvm areas (x bTcndlEi) of ibe sSx 
upper (wbcTi possible) mebir teeth. Or: 

1 - I X b. (M*. MV M«) K 100 
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European and Near Eastern material except for the modem Tas- 
manians in the brain^palate index. They are listed to shov^ that 
evolution proceeds at different rates in different lines, as the pres¬ 
ence of Broken Hill man in the erect ns category also indicates. 

flad we enough patience, ingenuiU', and time, it would be easy 
to invent dozens of other indices and ratios to finish staking out 
tbe erectus-sapiens frontier, but we have not. W'bat has been pre¬ 
sented will have to suffice. The moment has come to move on to a 
matter of almost equal theoretical importance, the further evolu¬ 
tion of man once he had crossed the border into Hmno sapiens. 

Evolutionary Changes within Homo Sapiens: 
the Rise of the Chin 

I F a Y Homo sapiens one thinks principally of living Europeans, 
and in particular of tbe articulated skeletons of urban paupers 
dangling from hooks in European and American lecture rooms, 
then indeed many differences may be found between some fos¬ 
sils that in this book have been labelled Homo sapiens and the 
mounted specimens just mentioned. But if we compare fossil men 
such as the Neanderthals with the peripheral, primitive popula¬ 
tions of the world, the gap between living and fossil sapiens skele¬ 
tons narrows, until it is closed. Brow ridges reacli their peak on 
MeKillc Island, and mastoids their minimum in South Africa. 

Chief among the hallmarks of the sapiens state in the works of 
many writers is the presence of a chin, despite tbe fact that chins 
have turned up in Sugrivapithecus (one of the Indian god-apes), 
Kromdraai, and gibbons. Many w'ho sneer at plirenolog)' believe 
that a prominent chin is a badge of courage, firmness, and deci¬ 
sion. Consciously or unconsciously, those who make the chin a 
sine qua non of being Homo sapiens have fallen into a lexical trap. 
In English, French, and several otlier languages, the word men fat 
means {>otb *'of or pertaining to the chin” (mentam), and '‘of or 
pertaining to the mind" (mens) [Webster]. We have no evi¬ 
dence that chins and L Q's Have anything in common, or that a 
Crd-Magnon could outwit a Neanderthal by virtue of bis mental 
protuberance. The absence of a chii) does not exclude any indi¬ 
vidual, living or dead, from the species Homo sapiens. 
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In fossil sequences modem-style chins appear toward the end 
of each phyletic line, starting at about 30.000 e.c. in Europe and 
somewhat later elsewhere. If we postulate that the chin arose 
through a single mutation which had to be spread by migration 
and mixture, or by migration and replacement, we have the Up¬ 
per Paleolithic Europeans moving over the earth at nearly jet-age 
speed, and violate the evidence of geography and cultural history. 

Chins obviously appeared in each population, if and when 
needed, in response to forces of a mechanical nature. Reduction in 
tooth size was an influential, but far from the only, factor. We 
know tins because many modem peoples have teeth as large as 
those of their chinless ancestors. For example, the teeth of Heidel¬ 
berg man, well preser^'ed in the chinless Mauer mandible, are no 
larger than those of Upper Paleolithic Europeans, 

According to E. L. DuBrul and his associates,^ who have spe¬ 
cialized in this subject, the chin seems to have been formed in 
response to a combination of separate but related changes in three 
organs or sets of organs: the four pairs of muscles that principally 
operate the lower jaw—temporals, masseters, lateral pterygoids, 
and medial pterygoids; the teeth; and the tongvie, with its set of 
governing muscles. As the amount of chewing needed for survival 
diminish^, the size of these four pairs of muscles could be re¬ 
duced. A man could live out his life safely, from the nutritioDa] 
point of view, with smaller teeth than his ancestors had. With 
smaller muscles and smaller teeth there was no further need for 
the mandible to remain large and massive, and, along with the 
palate, it eventually became smaller, and in particular, thinner 
and more delicate. 

This genera! reduction in mandible and palate size produced 
crises for the medial pterygoid muscles and for the tongue. Each 
median pterygoid muscle is attached at one end to an area on the 
inside of the gonial angle of the mandible, and at the other end to 
a point on the palate just behind the third tipper molar. As the 
rear attachments arc fartlser apart than the forward attachments 

^ E. L. DuBml and SicBcr: The Chin {til.' Chiiris C 

ThoniA^PH 1^954^ 

DuBmh ktvlution of (he Speech Appatotm { Spfingflcld, til.' Churlei C 
Tbom^; ]95 B)k 
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of these muscles, each time the pair of them i$ contracted as a unit, 
in order to draw tlie mandible back it> chewing* strain is put 00 
the center of the mandible, whidi must be strong; otherwise tlie 
two halves of the hone would break apart. In the process of evolu¬ 
tion the front attachments of the medial pterygoid muscles mi¬ 
grated to the rear as the whole masticatory apparatus was re- 



A 



Fic. 47 Tiui: Latehal Pteaycoii} aku the Chin. QF ibc five 

of paired muscles tliat movs the lower the lateral (ciEL^mal) pteryj'ciid^ 
hnvc Q spodol Function w-h^ch is relntcd to the evDlutl<ut oF fhe chin. These 
jnuscles mow the nmndiblc fs^rvrard in roti^iy chewmg. They extend from the 
Condyles of the mandible tc the palatal bone. Just behind the upper third molur 
teeth. When the jaws arc at Test» ibese musdes are ejctended {Aj. But when the 
mandible h niovied fo™ard, they contract (B), Became the fo-rwud anchors of the 
musclesi on the pahita] bone lio inward from the condyles as well as lorwordi 
when the muscles aie contracted (B) they puU the condyle Inward a$ well a^ For¬ 
ward. IF the jawbone were not very itrong at its symphysb, k w^ould map like a 
wtshbone. The shorter the mandible the sliunger its symphysis^ everything else 
being equal. When, in the ev^^lutioruMy prows, thp jaw became shorter nnd the 
baiin in which the tonguu and other neig|iboring organs rest was lou^cTcd^ a 
strong brace wu riiU needed. That bface moved outward^ with the fdrmpition of 
Dew E^nc (the mental trEgDnuiii)^ and became tJie chin. (Drawings after DuBnil 
anciSicher, 1^54.) 

duced, w'heieas the rear attachments remamed in the same 
positions as bef<n‘e. This change widened the angle between the 
two muscles and increased the strain on the mid-line of the bone 
per unit of force exerted by the muscles themselves. As the func¬ 
tion of these muscles is to move the jaw backw'ard, there is no 
reason for it to have become reduced to the same extent as did the 
muscles that clamp the jaws together. Therefore the reduction in 
muscular effort exerted by the medial pterygoids was largely com¬ 
pensated for by the increase in strain on the chin area per unit 
of force. 
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In ohinless primates this strain is taken by a brace on the inside 
of the mandible, in the form either of a general thickening or of a 
bar known as the simian shelf. In f/omo erectus there is no simian 
shelf, but the bone is thick. Whereas the outer surface of the man* 
dible is smoothly convex at this point, the inside is concavo-con¬ 
vex, and sloping strongly inward. 

In a very large jaw, the presence of this brace permits space 
within the oral cavity for a tongue and its guiding muscles of the 
same size as those of living people. If the size of the mandible 
were to be reduced and its shape remain constant, then the 
tongue would be badly crow'ded, especially as the palate also be¬ 
came shorter and shallower. Therefore, in the course of the jaw 
reduction that took place in human evolution, the shape of the 
mandible had to change. Room had to be made for the tongue. 
The lower borders of the mandible moved outward, and the cen¬ 
tral brace migrated from the inside to the outside of the center 
line, producing the human chin/ 

The tongue itself could not be reduced in size along with the 
teeth and jaws because we need it for talking, and we talk more 
than we swallow. This docs not mean that the appearance of a 
chin made speech possible, only that it kept speech from becom¬ 
ing difficult as the jaws grew smaller. Tlie absence of a chin in 
Homo erecttts does not tell us whether or not lie could speak, or, 
if he could, when he began to do so. Only through a careful study 
of the nervous system can these questions be answered, and in 
Homo erectus such a study is difficult if not impossible. 

A reduction in the amount of chewing also affected some of the 
cranial bones. As the temporal muscles shrank, the zygomatic 
arches under which they move grew less flaring and the face be¬ 
came narrower. Thick skull leones and heavy braces, including the 
brow ridges, were no longer useful for survival as men invented 
more efficient way? of killing than clubbing people over the head. 
With (or possibly without) a change in endocrine balance, skulls 

4 It £s tasy to thli hypcuheyis. Far crairtplc, I have frieasurrd ihc cubic 
capiicitlM fif jiht.- 1 lac!lcd casU of ihe H^iidolborg and Cr^Majit^Dn fnEindlblci. Beth 
are large- The fonTier is chinlirss; the Isiirer baa a prorninent s^hin. To the twttcfn 
and rear at cAL-b specimen 1 attached a ool-out floor ol wajccd cardboard, and 
ihcn [ filled each with water up to the level ol the iooth line. Encb contained s-S 
fluid ounorSp Or about 163 ce. 


350 


An InfroJuctKin fo Foss3 Man 



Ftc. 48 Hdw Bnow Ripcxs Protect the Eyes iucAtiviT Bloih, In Homo erectiu 
( Elxwe), the eye Heleb lie m Irwit of ihe Iwnirt ease, and brow ddges aie needed 
to pieteet the eyes from blows. To Homo lapieni [below], the eye tocicets lie under 
the brain cue, which affords ihe eyes the same protection. Thii figure also il¬ 
lustrates the difference Jn brain shape, to the lateral view, between Homo 
eferfut (based on Pithecanthropus 4) and Ifonw mpieiu [a brachyoranial Aus¬ 
trian slnill), [Drawings after Moss and Young, 1^60, Their drawing is based on 
Weidenrelch; The Sfcntf of Sinonthropus, Fig. a?o B C.) 


could become thinner and brow ridges smaller by the usual 
biological process that prunes organs and structures which are no 
longer needed. Lilte tooth reduction, these changes take time, and 
some living populations are closer to Homo erecius in these re¬ 
spects than are others. 


Irirtcs and Subspecies of Fossil Men: the Evidence of Teeth 

I r w E could find a few specimens of Homo erectus and Homo 
sapiens frozen in the ice of the Mindel glaciation, we might learn 
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]iow ancient are the modem variations in skin color, beard and 
body hair development, and hair form. But as such a windfall is 
less than likely^ we must content ourselves with the racially vari¬ 
able parts of tlic human body which are available. These parts, 
bones and teeth, indicate that from the very beginning the men of 
the Lower Pleistocene, whetlier called erector sapiens, dif¬ 
fered from each other regionally in features and anatomical de¬ 
tails that can still be recognized in living men. Among them are 
details of tooth anatomy. 

In addition to variability, durability, and abundance, teeth of¬ 
fer still another great advantage for the student of race. They are 
just as firmly controlled genetically as perishable blood groups 
and fingerprints. No environmentalist, how^ever biased^ can dem¬ 
onstrate that racial peculiarities in dental details are not strictly 
hereditarv\ 

Tooth size is not of primary consequence in determining evolu¬ 
tionary grades, but tooth form is of major importance in tracing 
racial lines of descent/ In facE^ so great are the differences in tooth 


* PoUnwin^ fKnrt bjMkigrapliv rdcM t'l^aUorvs In t^lh. 

M. clcTcrra' zil dner Odoni^^grtjp^ue dcr M^mrchenrmtef} (Berlin; 

BerlLFier V^eiln^^n.^talt; 19C13). 

Tr D-. Cd-mpb^U; "DpiiIiHdii unrl Palate of thi; AboriginaJ," PKSFf 

No. 1 (lEjas). 

M. Hellnijin; "tincuil Ch^rat.'tm in Fliinian Dentition.” FAPS^ Vet 67, No. s. 

(i^ 8 ).pp. 157-74 

M. R. Drennfins ”The DentlHon of n Tribe/ ASAVr, Vd, Ft- 1 
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morphology which first appeared in the earliest fossil specimens 
of each area, and which have largely persisted to this day, that 
the time of separation of the different lines of descent in the genus 
Homo must be set back to a period of which we have no record. I 
make this statement because the rates of change in tooth morphoh 
ogy are well known from the study of other animal genera. Some 
of the differences that I shall describe are both progressive, having 
evolved by succession, and racial, having evolved by branching, 
whereas others are racial only. 

These variations include: (i) differences in the relative sizes of 
individual teeth or groups of teeth (incisors, canines, premolars, 
and molars) in the same tooth row of cither the upper or the 
lower jaw; (a) differences in the length of the cheek teeth (from 
the first premolar through the third molar) of the upper jaw in 
proportion to the anterior skull length as measured from basion 
(the forward lip of the foramen magnum) to nasion; (3) dif¬ 
ferences in the crown patterns of the various teeth; and (4) dif¬ 
ferences in the roots and pulp cavities. 

In the Australopithecines, including Zinjanthropus, the molars 
and premolars are very large in comparison to the canines and 
incisors. This disproportion is not found in any human population, 
either of Homo erectm or of Homo sapiens. In this respect human 
teeth resemble ape teeth more than the teeth of their fellow Homi- 
nids. 

Among living Mongoloids the front teeth (tndsors and canines) 
are even larger, compared to the cheek teeth (premolars and 
molars), than in other racial lines. The Australoids vary' in the 
opposite direction, not because their front teeth are small, bnt 
because their cheek teeth are particularly large. Amoitg Mongol¬ 
oids the third molar is often congenitally lacking in one or more 
tooth rows; a Fourth molar turns up now and then among Austra¬ 
lian aborigines. Among Caucasoids the upper lateral incisor is 
usually much smaller than the upper medial incisor, w'hereas in 


P. O, Pedenen; "Ttic Eturt Gre«ii)iiiid Dentition,” MOC, Vnl. 14:), No. 3 
1 1949 h PP- 1 - 35 ^- 

E. K. TraUnan: "A Companion of the Teeth of People fofj Indo-European 
flacta] Slock wJlh {Tboic of] the Motigoloid ftaciaE Stock,” DR, Vol, 70 (1950}, 
Noi. 2-3, pp. 63-Ba. 
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other races tbe difference in size between these two teeth is jnucb 
less. 

The second set of variations is not limited to the teeth, but com¬ 
pares the combined mesiodbtal length of the upper cheek teeth to 
a sagittal dimension on the skull^ the basion-nasion chord. The 
formula, length of the premolar molar row X 100 BN length, 
is known as Flowers mdex^ after its iirventor, W. Flower, who 
was a great zoologist accustomed to classifying man^mats in gen¬ 
eral and not limited to the minuscule zoological realm of man/ He 
divided the range of his index into three parts: I>eIow and includ¬ 
ing 41.9 per cent is microdont: from 4^1.0 through 43.9 per cent is 
mesodont; and 44.0 per cent and upward is megadont. 

TABLE 13 


FLOWER^g INDEX 

Males Females Malen & Femnle* 


Pol>Tie§mj«i 

40.1% 

«+ ^ 

. . . 


Non-Britwh Emropcanit 

40.5 

4L8 

41.3 


Ancient FK>’pliiiiia 

40.8 

41.2 

41.0 

Microdont 

Briliih 

4L0 

4L.5 

41.3 


Central & Soutli Indians 

41.4 

... 



Bushmen, Soajt>i Atfira * 


... 

42.4 


ChinPFC 

4Z.B 

+ + h 

+ ^ fc 


American InriianH 

4Z.8 

... 

*.. 

^fesodont 

Afrienn NeKmea 

4a.2 

44.G 

43.9 


Javune?e A BmnikttiiJiEi 

43.3 

... 

... 


MclanraianJi 

44.2 




AndamarHMe 

44.4 

48.5 

45.5 


Australian Aliori|pneft 

44,8 

48.1 

45.5 


TaJiniartialin 

47.5 

48,7 

48.1 


• A eiitnpMlt* of Iff frofti forUr wfin. 

. DtwliilA: 

: D^. ck. 



On tin? whole the Caucasoids are microdont, the Bushmen and 
Nfougoloids mesodont, and the Australoids and their Melanesian 
and Negrito neighbors and kinsmen megadont. Tlie Polynesians 
are classified ns microdont because, although their teeth are large, 
their hasion-nasion chord is very long. The Negroes of Africa 

^ K. W. Fkm^fT? '"On iHc Si?.e of Tettla as a OiaiticHtr of Baer,” }HAl, Vol. 14 
(1885), pp. 183-^. 

dc Term] Op. cSl., pp, 183 - 6 . 
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straddle the unesoclont-megadont line, with the males on one side 
and the females on tlie other. 


Varitfttonj in the Form end Structure of Teeth 

Tme moh£>holoc^]cal differences in the crowns^ roots, 
and internal structure of human teeth constitute an enormously 
complex subject to which a number of specialists have devoted 
their lives, and which can only be summarized here, with little 
detail On Table 14 arc listed a few notations concerning the 


TABLE 14 

RACIAL VARIATIONS IN TOOTH FORM 

C&urasqid Monpcolold AuElralold Ne^ro Capold 


ShovetinjE 

r&rt! 

extreme 



probably 






rare^ 

RidKinK 


present 


oommon 


Premolar 


present 




Cingulum CCdl^) 


rare 




Wrinkling 


rare 


rare 


Eiwmol Fe*ri 

Ainu 

present 



proseot 

EnAinel ExtdnaionA 


present 




Slicirt Roots 


present 




Extn Rootfl 


present 




Taurociontiim 

rare 

present 


rare 

rare 

Coop Formula 

4-*-3 

4-t-3 

4^^ 

4-4-4 

4-^-3 


SH-J 

5^5 


5^5-5 

5-5-5 

Nfissickg ThinJ Molars 

-20%t 

-70% 

-13% 

3% 7 

10% T 

Foumh Mdijirfl 



rare 


B A 7 CiispA 

3% * 

-ao% 

37% 

IG%T 

7 

CAmbeili'i Cuap 

cooijnon 

ran 

rare 




* OminKm wiwnx C*p»d but nat, ii^piKDtlyK &n<abiG hkkIet^ Biubirvfn. wbMv teeth 

■f# uattiily won to UU. 

t Udlmu (ll^^ C3t4d ii fli^K aI -It^ c«h 1 far m mmam of pEoth fvntqry A.U. HuitXdLTiUi iikullh bq.t 
vfi do ikCKt kboir bpw euApj^ pi Mhib v«rp ^f piuplpid, 


variations in fifteen items of dental morphology in the five major 
human std>spedes postulated in Chapter i. Tlie term Negro is 
used instead of Congoid, because we are speaking of African 
Negroes only. For them and for the Capoids (Bushmen) less 
abundant and less complete data are available than for the other 
three groups. The Caucasoids include Europeans, Near Easterners, 
Hindus, and Tamils. In dental morphology these groups are all 
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Fic. 49 Racial Variations in Tooth STuucTunE: Sho^xung akp RrnciKc, 
Thes« djtiUi’ings fepreseot only upper medja.n iincboT^. A. Twn H^frwi of a 
S inanthiopus Eooth, with raised edges find a two] bulb or tubencle. (After WekJen- 
fetch, igi37.) B, Two Sinanthiopm teeth wltli incurved edges and basal 
tubercles In the foim of teats oi swolleti ridges. (After Weidenreich, 1937-) 
C. Four modem Aleut tcrfh with iflised or wrmpanjiind cdges^ but without basal 
tiibervlei, D. A shoveled incisofp p^y woni^ seen from the occlusal view and 
greatly enlarged. The dentiiH! b trasfrhnlched. Note that in the shmeling 
phenomenon the thickne^is of the enflmel remains ennstant; the dcntioe Is shoveled 
as well as tlie enamel. ( After Tratmnn, 1950.) F- A niodern tooth showing a inedu.1 
ridge, eommonest among Negroes but also found In other mees, inchiJing Euro- 
pcatti. (Alter Weidenrelch, 1937.) F. An Upper Paleolithic Euro^n tooth from 
the u-call^ Negroid youth of Crlmaldi^ with double ridging and without mtsed 
edges. This tooth form is al-to seen in other European ^kulLi, particularly among 
Neanderthals. Its preseocc does not necessarily male the OrimaMi youth Negroid, 

alike. The Aiini have been included with the Caucasoids for a few 
features. The Mongoloids include eastern Asiatics, ala vans, 
Indonesians, Polynesians. Eskimo, and American Indians. As a 
whole they are alike, except that among the Polynesians some of 
the typical Mongoloid features are attenuated; among some local 
American Indian populations the usual Mongoloid features have 
beome exaggerated; and among at least two isolated Eskimo 
populations local tooth patterns have arisen. 

Shoveling is a trait that affects the incisors and canines only, 
and the upper teeth, as a rule, more than the lower ones- lu a mild 
form of shoveling the inside lateral edges of the tooth are bent 
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backward to form a pair of rims, leading a conea\'ity between. In 
more extreme cases the edges are wrapped around to such an 
extent that their borders face inw'ard, and such a tooth looks, 
in section, like a Gothic capital C lying prone, C"^. In the 
prone-C type the borders can meet at the root end and part com¬ 
pany halfway up, like the flower of a calla lily. Or they can be 
fused, and the tooth is tubular or barrehshaped (see Plate XXIV), 
Another extreme form is double-shoveling, found in some south¬ 
western American Indians; among them a concavity on the front 
or labial side matches the usual one on the back or lingual side. 
For laymen accustomed to seeing the teeth of Caucasoids and 
Negroes only, these extreme forms have almost to be seen to be 
believed. 

Shoveling is often accompanied by from one to three teatlike 
protrusions rising from the base of the crown or by vertical ridges 
or ribs running from the base to the cutting edge on the Ungual 
side. As teats and ridges are part of a single complex, they have 
been so listed. Among Negroes one often finds them present with¬ 
out shoveling. In South Africa, shoveling turns up in Bantu teeth, 
possibly as a result of mixture of Bantu and Bushmen. 

Among Asiatic Mongoloids and American Indians shoveling 
reaches a level of go to 100 per cent. Among many groups of north¬ 
ern Europeans and among native white Americans a simple, un¬ 
spectacular form of shoveling, involving merely a raising of 
borders, reaches an incidence of lo per cent or more, but this 
figure may be less than the frequency of the gene or genes that 
cause it. In children bom in Japan of American fathers and Japa¬ 
nese mothers, the Caucasoid form, being a chisel-like nonslioveled 
inci,sor, appears in the majority * 

What ] have called in Table 14 a pfCmoJar cone is a rod or 
cone or teatlike excrescence of enamel protniding from the center 
of the groove in the middle of the occlusal surface of a premolar, 
more often mandibular but sometimes maxillary, and usually in 
the second premolar. When it is present in the first premolar it is 

* K, Ilanihjiriu "StiidfM on ih* Deciduouj DonUlion of tlie Jipjine*e and 
lapancw-Ammfsir Hybrid*," ZZ, Vd, 63 <1934). pp. 16^-85; VoL 64 fiQSS). 
PP- ®S pp. 67 “®?; Vol. 63 [sicl (1957}, pp. 151-64- 

Afltr C- W, Laikcr: Hcoen) Advance* 1a Physical AuthnipoUigy,'* BRA, 1959, 
pp. 1-36, 
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Fic. 50 RAOitr Vahiatioks rs Toqtm STpLurtwEr tiie FfiEMOLAR Con'h. 
A. A fir.^l pmnaljir of bh American Indian^ In section and greatly cii]iir|;ecl. 0 . TKe 
same toolK, side C, Ttie same toothy ocohisaJ vEow. D- An Alnii premokr 
with premolnr con^ The premnliir enne h a MongoloM peindiurity. A cone 
rising from the center of an upper first pretnolnr, it k si-iihle pong teeth only+ as 
It is soon hmlcen off or worn ihvwn. M A shows, it consktis of huh denime and 
enameL Xl is disadvuitagcQU5 beciuw its deslniction leads la n preinatnrc exposure 
of dentine. (Drawings A, B* C after Tralmiin, aft*-'*" Moortces^ 1957^) 

also to be seen in the second. Tratman (tggo) called it a ^'dilated 
composite odontoTne," too technical a term for this book; and 
Pedersen (1949) labelled it an "enamel pearl," not to be recom¬ 
mended because the term is already in use to describe another 
structure. In any case, the prcniolar cone, owing to its position, is 
soon worn donii, and can be detected with any conviction only 
in newly erupted teeth. Like several other bizarre dental details, 
it is confined to the Mongoloid subspecies, 

A cingulum is a collarlikc rim about the base of the crown of 
any tooth except the incisors. It may be partial or complete. It 
again is a Mongoloid peculiarity, although it may be expected 
in some very ancient teeth of other lines, Wrinkling is another 
Mongoloid phenomenon, commoner in ancient than in modem 
specimens. In some of the Mongoloid molars the surface, instead 
of being smooth and flat, is broken up into fine relief by a pattern 
of wrinkles. This is also a characteristic of both .^ustralopitbecine 
and orangutan teeth and may be considered an ancient feature. 

An enamel pearl is a pearl-like excrescence on the Itibial side of 
a molar tooth (see Plate XXIV). It is common imiong Ainu, oc¬ 
curring with a frequency of 30 per cent, and among Eskimo. It 
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FjCr 51 VAjirAtlONS iN Toctm SmMCrcrPE: the Cufcui-uifctp WrimeunCp 

TAvnoowttsMp WP EhfAMFL Eltixt^siONs. A. Cinguium in an upper canEiic^ of 
Sbiuithropiut. Cinjnjliiitii in a moLar of Siriajiithropii$. C- Wrinkling in the; 

trawa of a iMrd molar of SlnajitKropuf. D-M. Molar puJp c^viticf in a 5ene$ oC 
lerch from cj^odont to tiuiodonL t. An X-ray of a liurcKfont toothn J-K- Eoiiniel 
pKt-enskms. on the roots of moliLr teeth^ Sinanthropus. A cingulum is an ennme] 
collar at the base of the crown of s tooth. It may mn all the way around or, more 
frequently in man, only psrt way. Wrinkling, like sJioveling and the premolar 
cone, iowjlvH both eniunel and dentioc. Tctlh which have this Feature are 
wrinkled when cut, ^rid the wrinkles jsoon wear down. Its functioiii b unknown., 
but It l 5 Found in the malars, and son^etimes other teeth^ of apes, Austnilnpithednes, 
and men. ft is commonest among Mongolofda. TaiiiodontLsni Ls a ncotenous condi- 
tidu of the ntniafs and sometime the premolars. The pulp eaviti« of tauiDdont 
teeth become enlarged because ^e nxit$ foil to grow to fully adult height^ the 
urkderside of the root area fails to dcvcidp compiFtelyk Thus the pulp cavity of the 
tooth ii elongated dowtiward from above. Ai the crowns wcar^ the dentine 
hanleTis, and the tooth can be worn down to the gums and even onto the roots, 
D is the molar of a European with normal pulp cavities. Such a tooth is called 
cynodont {dog-toothed). E Is the molar of a Bushman^Banfu hybrid, with slight 
tnurodofitmn (bull-toothedness}. E is a tooth from the Keidelberg jaw^ with 
medium taurodontlmi; and C and H am teeth from the jnw of a tcen-aged 
Krapina youth, with ektrcxnc taurodontlsm. Hh mfilars had erupted at an early and 
incf^plete stage of loat dcvekupmetit. I is the dm wing of an X-ray of a taufmont 
tooth. Eruimel extensions^ found anvong Mongoloid teeth particukrfy^ me extensions 
of the enamel of the erown onto the mots. En sotoe cases the enamel goes under 
the gap between the loots like a cinch strap; in otherj^ It extends down the outside 
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has also been found in other Mongoloids and among Bushmen, 
Among Mongoloids the lower border of the enamel-oovered por¬ 
tion of the molar crown dips down, in many cases, onto the neck 
of the tooth and onto its root. In other races the lower border of 
the enamel forms a straight line. When the border of the enamel 
dips down, it forms what is called an enamel extension. 

The roots of Mongoloid teeth also tend to be short for the size 
of their crown; this is also characteristic of Lapps in Europe. Mon¬ 
goloid molars also tend to have one or more extra roots in the for¬ 
ward part of the molars. Tliey also lead the others in the fre¬ 
quency with which upper third molars are congenitally missing— 
up to 70 per cent in some populations—^whereas this progressive 
trait is much rarer in all the others. The opposite tendency, to have 
four molars on any one side of either jaw', is rare everywhere but 
commonest amO'ng Australian aborigines. 

In the evolution of the horse and other grazing animals teeth 
with long crowns, or rather high ones, which would give more 
years of w'ear than those with short or low' crowns, became prev¬ 
alent through the usual process of natural selection. In human 
beings, for whom the wear on the molars and premolars is critical, 
the tooth liad to grow larger or its crown had to Iwcome higher. In 
the Atistralopithecines, particularly in Xmnidraai and Zinjanthro- 
pus, the molars and premolars simply became huge. The genus 
Homo took the alternative solution, known as taurodontism, or 
bull-toothedness- Ordinary molars are cv'oodont (dog-toothed). 

As Cleiser and Hunt (1955) discovered, taurodontism is an in¬ 
fantile character, a delay in the growth rhythm of the roots and 
inner crown stnreture of a tooth. In the forming molar or pre- 
molar, before it has erupted, the occhisal surface of the crown has 
already assumed its adult form but the pulp cavity is much larger 
than it will Ije later, under normal circumstances of growth, and 
the roots have failed to separate and to become defined on their 
inner surfaces. The roots are more or less barrel-shaped. If this in¬ 
fantile form is retained into later life, tlic large ptilp cavity reach- 

of tb? root to its tip. Eoarncl pjk[ctiUof)^ give the tooth ^ddilkmal wear, pir- 
ticuljidy whrn cbrwiitd Ofl the sidt. TTip mnsl notable mamples of thc^K are 
SmanthTopus trtlli uid Oiosc of the East Grmiland Esiimo. {Dmwmgg 
A, B/C, J-K after \\^ddcnreii:h, 1937; D-H aftifr J. Shaw, 11.937^ and Tfatoian, 
195a; ] after Tfatniao^ 1Q150.) 
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ing well down into the combined or undifferentiated root may 
become an asset. As the enamel wears off, the ptdp hardens 
to dentine, and the wear may be carried well past the point of 
danger in an ordinary tooth. 

As one would expect, taurodont teeth are characteristic of 
Kfongoloids, particularly of such hard^chewing Mongoloids as 
Eskimos. They are infrequent in living Caticasoids, but we shall 
encounter them in certain Jiard-chewing dead ones. Among Ne* 
groes they seem to occur only among southern Bantus, who are 
part Bushman anyway, whereas among the Capoids they are 
characteristic only of full-sized ancestors of the Bushmen un¬ 
earthed by archaeologists. 

In contrast to the dental details that we hav'e so far summarized, 
the pattern taken by the cusps on the crowns of the upper and 
lower molars, and the numbers of these cusps on each tooth, have 
attracted by far the most attention from tooth experts concerned 
with human evolution and racial variation. The bibliography is 
legion, because it includes the efforts of paleontologists, zoologists, 
and dentists as well as of anthropologists. 

As Gregory long ago demonstrated, the primordial crown pat¬ 
tern of human lower molars is a set of three grooves in the form of 
a Y lying on its side, with its tail pointing forW'ard and its two arms 
pointing to the rear. In each obtuse angle are stationed two cusps, 
and in the acute angle a fifth cusp. This pattern, known as Y-5, is 
also called the Dnjopithecvs pattern because it was characteristic 
of that family of Hominoids from which we may all have been 
descended—the Dryopithecinae (sec Chapter 0 ). 

In the Australopithecines this pattern was altered by the addi¬ 
tion of extra cusps and grooves, apparently to compensate for the 
added burden of chewing and grinding imposed by the coarse 
diet necessary for life on the ground. In the earliest specimens of 
Homo yet found, which we shall study in the next four chapters, 
no increase in molar crown complexity comparable to that of the 
Australopithecines can he observed. Some teeth show the opposite 
tendency, a reduction in complexity of the original Dryopithecus 
pattern. In all modem races, reduction has proceeded in nearly all 
the molar teeth, in ^'aiying degrees. 

In modem teeth the molar crown patterns have been simpli- 
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Fig. 52 Loi^^Efl Molaa Cnov™ PAirraiffs, Four adages ol devclDpinenk of kfwier 
moUr t«th, illustrating the dUferent changes from the Diyopithccns to the most 
advanced pattenir (A) Dryopitherus pattem indicated hy nieaoinig primitive 
ty^^tc^^ of grooves and cusp formula. (B) ModiEied Dryopithecus pattern indicated 
hy V4^ meuniag ctiip formula reduced to four and groove sj-steni primitive with the 
loss of (he posterior limb of the Y, (C) Primitive cusp formula rl;^ta^^ed hut 
groove system changed to ciuciforrn, the iigo being -hs- (D) Cusp fomiula and 
groove system changed, sign -I-4. {f.a.) fovea anterioj; (f.p.) fovea posterior. 
(Dravb-ings and captions Jroin Milo Heilman: ^Badal Chnijnctcis in ] Inman Denti- 
tioUp'’ PAPS/Voh D2^ No, 2 ( ifis Couitesy af the Amalcuti Philosophical 

Society r) 


fied in two ways; (1) the groove pattern has clianged from a lazy 
Y {to use a Western cattle-branding term) to a simple cross^ +- 
(a) the number of cusps has dropped from five to four, or even to 
three or two. With five or four cusps and Ys and crosses, four com¬ 
binations are possible; Y-s, Y-4, +5. and +4. Because of the sym¬ 
bol used^ eross‘5 and crosS'4 are usually referred to as “plus five" 
and “plus four,'^ which is confusing because pfii5 implies num¬ 
ber rather than form. 

In everv' race for which pertinent data are available, crown- 
pattern reduction is greater in the upper than in the lower jaw\ 
and only in the low^er molars have both the groove patterns and 
the cusps numbers been systematically examined. In eveiy^ race 
studied, the first lower molar has the original, Dry^opithecus, Y-s 
pattern in the majority of instances. In Caucasoids its frequency 
is about 75 per cent, and in all other races it is betwwn 95 and 
100 per cent. This is our most conservative molar tooth. 

V-4 is a rare pattern. In Europeans it appears in about 12 per 
cent of the first molars, and in African Negroes in the same per- 
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centage of tho second molars. Otherwise, its appcarancse is spo¬ 
radic. From the standpoint of reducing the mcsiodistal length of 
a molar crown, Y-4 is less efficient than the cross pattern, and 
both +5 and +4 greatly outnumber it in all races. 

In all races studied, +4 outnumbers +5 in the second molars. 
However, in the third molars the +5 pattern outnumbers the +4 
pattern in all populations studied except the Europeans, Chinese, 
and some Eskimo groups. Considering the three lower molars as a 
whole, only among the Caucasoids do we find more teeth with 
four cusps than with five, and more groove patterns in the form of 
a cross than with Y patterns. In general, the lower molar crowns 
are most reduced in the Caucasoids and least reduced in African 
Negroes and Australian aborigines. Among the Bushmen, whose 
teeth are very small, we find the highest ratio of five-cusped low'Cr 
molars. Unfortunately, we do not know the frequencies of tlieir 
groove patterns. 

In the upper molars all races have a ma|Ority of four-cusped 
crowns, nearly 100 per cent, in the first molars. In the second 
molars, howTver, racial differences in the number of cusps appear; 
among Caucasoids and Mongoloids three cusps are seen in 30 to 
42 per cent of these teeth, whereas in Negroes the ratio decreases 
to 22 per cent and in Australian aborigines and Bushmen all up¬ 
per second molars are apparently four-cusped. In the third mo¬ 
lars more than half the teeth ha\'e three cusps among Caucasoids, 
Mongoloids, and Bushmen, whereas among Negroes and Aus¬ 
tralian aborigines more than half have four cusps. 

From this statistical exercise we see that reduction in the crown 
pattern is most advanced among Caucasoids, least advance^l 
among Negroes and Australian aborigines, and intermediate 
among Mongoloids. However, among Mongoloids and Bushmen 
the third molar Is mucli more reduced in comparison to the first 
and second molars than in the other races, including the Cauca¬ 
soid. 

From the over-all cusp formula given on Table 14, it is ap¬ 
parent that the Caucasoid lower molar crowns are the most re¬ 
duced of all, and those of the Negroes the least reduced. Among 
the Mongoloids and Bushmen the reduction is concentrated in tlie 
upper third molar. 
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In al] race^ there is a tendency for the upper third molar to Ire 
congenitally absent, but tins tendency is most marked in the Mon¬ 
goloids, particularly the Eskimos. Fourth molars are rare in all 
races, but are found most often among Australian aborigines. 
They too lead in the number of teeth having six or seven cusps, 
which is one or two more than the standard number for the 
Diyopithecvis pattern. 

Among Caucasoids, and only sporadically in other races, a 
special feature known as Carabellis cusp (descritred in Chapter 
7; see Plate XXIV), is seen; among Europeans its frequency is as 
high as 40 per cent. Carabellt's cusp is an accessory cusp situated 
on the front part of the inside or tongue-surface of upper molars, 

Carabetli 5 cusp is situated below the level of the surface of the 
crown when the tooth is freshly erupted and unworn. When the 
tooth has been worn dowm to its level, this accessory flange serves 
to widen the occlusal surface of the molar and thus slow down 
further wear. In this way it performs the same function as tauro- 
dontism in prolonging the useful life of the tooth. It is commonest 
on upper first molars and rarest on upper third molars. It is 
only found on upper second molars if it is also present on upper 
first molars; and W'hen it turns up on upper third molars it is also 
to be seen on the other two molars of the row. 

In summarizing this sun'ey of racial tooth morphology, we are 
struck with several facts. The teeth of Caucasoids arc plain and 
simple, w'ith a single peciiliaritv, Carabelli s cusp. Of all races the 
Caucasoids show the greatest over-all reduction in tooth-pattern 
details, although their teeth are not the smallest in the world, 
Negro and Australian aboriginal teeth are also relatively simple, 
although less reduced than those of Caucasoids; inde^ Negro 
teeth seem to he most like those of primitive Caucasoids. 

Mongoloid teeth, however, are far from plain. They are deco¬ 
rated svith a myriad of complicated details. They are quite dif¬ 
ferent from those of the three races just mentioned, with several 
variations and extremes of shoveling; with premolar cones; wrin¬ 
kling of molar enamel; enamel extensions onto the roots; enamel 
pearls; short, taurodont roots; and a tendency for the upper third 
molars to be greatly reduced in crown pattern as well as in size, or 
even to be congenitally absent. Mongoloid teeth are not so much 


An Iniroducfion to Fosn7 Mon 


364 

primitive as they ate deviant from those of the rest of Homo 
sapiens. Boshmen teeth, althooglr verj- sinall, resemble those of 
Mongoloids morphologically more than they do the teeth of Cau¬ 
casoids, Negroids, or Australoids. 

Were one to classify human races on the basis of teeth alone, it 
would be easy to place the Mongoloids and Capoids in one cate¬ 
gory and alt the other races in another. Differences in the incisors 
and canines alone, without reference to the cheek teeth, widely 
separate the Mongoloids from the Caucasoids, and as we shall 
presently show, these racial differences in tooth form go back as 
far as we can trace the ancestors of man. 


Facial Flatness as a Criterion of Race 

A osNEnAU peculiarity of Mongoloid dentition is that the ac¬ 
cent is on the front part of the mouth. The incisors and canines 
are large and elaborately braced for hard work, W'hereas the mo¬ 
lars taper off rapidly from the hrst to the third, and the latter is 
often missing. Along with this forward orientation of the teeth 
goes a forward stance of the temporal and masseter muscles which 
furnish most of their motor power. In the forward part of their 
area of attachment on the frontal bone the temporals invade the 
forehead on each side, above the outer halves of the orbits, thus 
making the forehead look narrow, and incidentally pressing the 
outer portions of the orbits from behind and making them rela- 
tis'ely shallow. As part of the same complex, the masseters are 
hung from forward-futting zygomatic hones, the well-known 
“high cheek-bones" of the Mongoloids. 

All these specialties, in combination with a low-bridged nasal 
skeleton, give the Ntongoloids, aiul the Bushmen as well, an ap¬ 
pearance of facial flatness superfieially reminiscent of the apes 
and Australopithccines. In the case of the Australopitheeines this 
resemblance is superHcial liecause those hominids had very large 
cheek teeth and small front teeth. At the otlier extreme, Caiiea- 
soids have pointed, sometimes beak like faces which remind one 
of some of the lower primates, particularly the South American 
monkeys, and of Proconsul. 
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Apart from the teeth, the degree of facial flatness is probably 
the best criterion of race winch the skull offers for study because 
it seems to have little to do with evolutionary grades. With tliis in 
mind, T* L. Woo and C. M. Morant published, in 1934, the results 
of their monunaental study of facial flatness in 131 series of skulls, 
totaling 5,788 specimens, and covering aU major racial groups.'^ In 
order to describe this racial criterion accurately, they devised 
four indices, each based on the measurement of a chord between 
matched points on eitheT side of the facial skeleton and the sub¬ 
tense drawTi betw^een the center of this chord and a given point 
on the sagittal line of the facial skeleton in front of that chord* 
Tire formula for each index is; subtense X 100 chord. The four 
chords and their subtenses are as follow's. 

(1 j The internal biorhital chord, that is, the distance belw een 
tire points on the outer edges of the orbits where the frontal and 
malar bones meet. The subtense used with this chord is that 
forirted by bisecting tlie triangle created by joining these two 
points to nasion. 

(2) The simoiic chord m that is, the minimum horizontal 
breadth of the paired nasal bones. The [soint used for the sub' 
Cense is the spot on the nasal suture lying exactly between and in 
froni of them. 

(3) The midorbitol chord, that is, the distance be tureen the 
points on the lower border of the orbit where malar and maxilla 
meet. The subtense is to Che lower tip of the suture between the 
nasal bones. 

(4) The **face bread fJi' of Martin, that is, the chord between 
the points on the zygomatic-maxillary suture wliich are lowest in 
reference to the eye-ear plane. The subtense is to alveon, the point 
on the outer sagittal edge of the maxilla between the upper lateral 
incisors. 

The indices deTi\ed from these four sets of chords and sub¬ 
tenses are calletl! { i ) frontal index of facial flatness^ (2) stmotic 
index, (3} rftmifli index of facial flatness^ and (4) premnxillarif 
index of fadai flatness. Table 15 show's the numbers of series and 
ranges of means for Caucasoids, Mongoloids, Australoids and 

® T. L. Wxm nmJ G. Ni. Mor^inU ^'A Rkimetric Study of ihe Tlaltiess' of 
Skeleton in Stan," VoL a6 (i9i34h 
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Fie. 53 The Fouii !ni>ice& oir Facial Flatness. Abovtf: Ths? diorcU (left) ind 
subtenses ( right) frcini whipli tfae fpur indices of facial Ha^cis;s art cakulat^. 
order li from top to boElotn: No, % ii the frontal index^ No. A the siinotic, No. 3 the 
rhmid. and Ko. 4 the premaidJhry. Behii>i Tlie chorth and rohtenses kid out. 
Number a, bec^u^e of ik small size, ii jHraled three times the ske of the others. 
The skull 1$ that of a Vedda of Ceylon. Its indices of fockl flatt>ess are: (1J as’ 
(3) 3B1; (3) 30; iiod (4) 34. ThKur figures identify it as Coucosoid. 



Oceanic Negroids, African Negroes and Capoids. In the Cauca* 
sold segment the Ainu and the ancient Egyptians have been listed 
separately because they show a number of differences from the 
others. The combination of India and Ceylon (including Veddas) 
has also been listed separately, mainly to indicate that their 
inhabitants are essentially the same in these indices as the Euro¬ 
peans and Near Easterners. In the hfongoloid segment the Nepa¬ 
lese are given separate status because they are of mixed Cauca¬ 
soid and Mongoloid ancestry. In the same way, an ancient Nu¬ 
bian series has been separated from the Negroes because the 
Nubians were partly Caucasoid. 
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TABLE 15 

THE FOUR INDICES OF FACIAL FLATNESS 
OF WOO AND MORANT 



No. 

Ser. 

fi 

FmntaJ I 

#2 

Simolb I 

Rhininl I 

#4 

Pfemox. 1 

Abu 

1 

17.2 

36,6 

32.2 

34.0 

Ancient E^ptiana 

6 

17.4-1 S3 

32.1-11.1 

30,3-40.3 

35.8^7.9 

India and Ceylon 

9 

18.C-21.0 

37.5-49.1 

35>4^3,5 

36.3-36.4 

Europe and 

32 

I7.+-20.5 

40.0-53.0 

37.a^8,6 

33,4-37.2 

Asiatic, ^loneoloid and 






Eskimo 

23 

14.1-16.5 

25,5^ e 

25.4-33.3 

31.4-35.8 

Xepalese 

1 

10.6 

37J 

31.5 

33.1 1 

American Indians 

a 

16.7-I7J 

29.5-49,0 

32.4^39.4 

34.3-36.0 

Polynesians 

n 

16,4-18.0 

36,7-43,4 

31.5-36.4 

34.3-37.6 

Aujtralbns and Tos- 






manians 

Fapuans and Alela- 

7 

17.6-18.7 

35.5-44.4 

29.9-37.2 

38.7-42,3 

nePLAna 

Negritos, Fbilippines 

9 

17,2-18.4 

26.1-39.8 

3L1^7 4 

35.7-37.9 

and Andamaiw , 

4 

15.8-17.2 

23.9-35.5 

26.1-34.2 

34.1-34.7 i 

Nubians 

2 

17.7-18.3 

30.2-36.3 

33.6-34,6 1 

34,5^.3 1 

Negroes 

14 

17.0-18.1 

16.6-33.6 

24.2-30,3 

34.1-39.1 

BiiJihmcn and HotLen^ 
tots 

4 

15.5-17.0 

16.9-29,3 

I9J^27J ' 

34,1-35.3 


This table can be most easily understood in terms of the four 
charts on page 368. They show clearly that* in the first three 
indices, the Caucasoids occupy an extreme position with by far 
the most pointed, or least flat, faces of all In the first three indices 
the Caucasoid means do not even overlap those of the Bushmen- 
Hottentots and Asiatic Mongoloids and Eskimos. Only in the 
fourth index do the Caucasoids occupy an intermediate position, 
because this index is influenced by prognathism and thus tends to 
reflect evolutionary grade more than the other three do. In this 
index, as in so many other criteria, the Mongoloids and Bushmen 
stand at one extreme; but instead of the Caucasoids it is the Aus- 
tralian aborigines and Tasmanians who stand at the other. The 
Caucasoids and Polynesians are located in the middle of the scale. 

In summarizing the information yielded by these four indices 
of facial flatness, we find that some races are far more deviant 
from a standard, generalized f/omo sapiens face form than are 
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others. The ranking, fTOm most to least deviant, is: Caucasoids, 
Australoids. Capoids, Asiatic Mongoloids and Eskimos, Asiatic 
Negritos, African Negroes, American Indians, Papuo-xMelanesians, 
and Polynesians. If we eliminate the fourth index on the ground 
that it confuses grade with line, the Caucasoids appear even more 
distinctive. 

This ranking suggests that Caucasoids, Australoids, and a Mon- 
goloid-Capoid combination are extreme or primary forms of man¬ 
kind, whereas Ainu, Faljmesians, Fapuo-'Melanesians, African Ne¬ 
groes. Asiatic Negritos, and even American Indians are inter¬ 
mediate forms. The extreme differentiation of the Caucasoids in 
degree of facial fiatness matches that of tlte Mongoloids in dental 
anatonry, and is equally ancient. 

Racial Origins and Racial Continuities 

In this chapter a framework lias been erected for the de¬ 
tailed study of the origins and evolutionar)' progress of each of 
the five geographical races of man, as deRned in Chapter 1. We 
have shown that from the start of the Middle Pleistocene tlie Old 
Vt'orld, in which man arose, was disided into Bve breeding 
grounds, sufficiently separated from one another by physical and 
climatic barriers to permit a human subsi>ecies to evolve, almost 
but not quite independently of its neiglihors. We have traced the 
archaeological sequences in each region, and show'n that in them 
tool-making tecliniqiies followed essentially but not wholly in¬ 
dependent patlis. 

Short-cutting anthropometric details, we have set the boundary 
betw'een Homo erectus and Homo sapiens on the basis of brain 
size, the degrees of curvature of the hones composing the cranial 
vault, and, to a lesser extent, on toolli size, particularly as tooth 
size is related to brain size. Wc have explored and rejected the 
concept that Homo sapiens must, by definitiO'n, have had a chin, 
and have shoum how chins came into being after the races of man 
had crossed the erec/us-saprciis thrcsliold. 

From the consideration of evolutionary' grades we have moved 
on to lines of descent, and have selected tw'O out of many criteria 
of racial differentiation that are particularly easy to follow. These 
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are tooth morphology and degrees of facial flatness. In a!) regions 
where they can be traced, both persist from the Erst appearance 
of man to tlie end of the Pleistocene. 

With this lengthy introduction we have bridged another gap 
between the study of our prehuman ancestors and the details of 
human history. From here on we shall pursue the second subject, 
not by grades, for that framework has been sufficiently explored, 
but by racial lines. 
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The Kahvottpe of Man 
(American Negro, Male). 
The forty-six chromo^omca 
of the human cell nucleua, 
shown as they appear under 
the microscope and arranged 
by pairs in order of siic^ ex¬ 
cept for the sex chfomosomes 
X and Yp which are of differ¬ 
ent S3^, A female would 
have two X chromosomes. 
Research in differences in de¬ 
tails of chromosome atruc- 
ture in man has not yet pro¬ 
gressed to the point at which 
we can identify racial differ¬ 
ences 
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Zinjanthropua p^ilatc, €ompa^«^d with that of an Australian aborigine 
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a. Extreme ahoi ellmg of the 
upper incisoiB of a Piim In¬ 
dian whose lateral incisors 
are barfel-shapetl 


L In the teeth of another 
Pima Indian shown here, the 
upper median tneiaors are 
double-shovelled—they are 
concave on both the outer 
and the inner surfaces 




C- Carahelli^s cusp^ on the upper first molar 
of a white American 


rf. e, The enamel pearl a globular form 
of enamel extension, on the molars of East 
Greenland Eskimos 
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PITHECANTHROPUS 
AND THE AUSTRALOIDS 


The Pithecanthropus Line 

V_./ F THE FIVE lines of human descent that we shall now 
trace, the best one to begin with is the Australoid because it is the 
oldest known, the simplest to follow, and t!ie most archaic today. 
The Australoid is the one human 5 ubs]^>ecies known to be native 
to the Oriental faunal region, and it was the first to occupy its 
present home, the Australian faunal region. 

Owing to extensive post-Pleistocene migrations, the Oriental re¬ 
gion is a racial mosaic, the most complex in the world. West of the 
mountains that separate India from Burma lives a medley of peo¬ 
ples, mostly Caucasoids on the plains, with enclaves of Negritos, 
Australoids, primitive Caucasoids, and Mongoloids in the hills. 
East of the mountains the mainland population is almost solidly 
Mongoloid, and so is that of the islands of Indonesia (speaking in 
the geographical rather than the jxilitical sense) lying north and 
west of Wallace s Line. 

Like India, southeast Asia and the larger Indonesian islands 
also contain relict populations tucked away in forest refuges. 
These refugee groups are also racially varied, being Negrito, Aus¬ 
traloid, and primitive Mongoloid, As one crosses Wallaces Line 
and moves eastward through the Lesser Sundas toward New 
Guinea, the islanders look less and less Mongoloid and more and 
more Papuan or Melanesian. New Guinea. Melanesia, and Austra¬ 
lia are (or were) inhabited hy a congeries of three principal 
kinds of people, Negritos, full-sized Negroids, and Australoids, all - 
shading into one another in such a way that the Negritos and Ne- 
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groids fomi a broken ring around the Australian aborigines. 

The Mongoloids of southeast Asia and the islands began to filter 
in from the north toward the end of the Pleistocene. We do not 
know- when the Caucasoids began to occupy their areas of the In^ 
dian peninsula, hut for present putposes this tjuestion is unim¬ 
portant. because the Caucasoids did not penetrate east of the 
Burmese mountain barrier into the Australoid homeland. All we 
are concerned with here are the three patently indigenous 
groups: Negritos, Oceanic Negroids, and Australoids. 

These three kinds of people differ principally in two features 
only, body size and hair form. Variations in body size can be ex¬ 
plained by the mechanisms of dwarfing explained in Chapter 3. 
Differences in hair form in this region follow a distinct geographi¬ 
cal pattern in which the Negroid hair is marginal, and therefore 
apparently older, than the straight or wavy hair. 

It seems reasonable to suppose that these three kinds of native 
peoples evolved locaUy from a common ancestor. Otherwise we 
must postulate that several ancestors entered the area in a series 
of invasions, each race fully evolved, and carefully avoided one 
another until all liad reached their present homes. The first ex¬ 
planation requires a certain amount of local evolution and genetic 
differentiation, whereas the second demands more migrations 
than the archaeological evidence warrants. The second also begs 
the question of origins: every race had to originate somewhere. 

The solution to this problem ties in the fossil record, which we 
shaU now pursue, and which tells us nothing about hair form and 
little about dwarfs, unril the very end- Nevertheless, this fossil rec¬ 
ord. although far from perfect, follows what seems to have been a 
single polytypic line through several evolutionary grades, includ¬ 
ing the transition from Homo erectm to Homo sapiens. What we 
learn in this chapter can help us in the larger and more compli¬ 
cated areas of eastern Asia. America. Africa, and Caucasoid 
Eurasia. 


The Pithecanthropus-Australoid Skeletal Material 

As Table 16 indicates, thirtj-.three sites have yielded the 
bones of more than a hundred individuals, starting with Kthecan- 
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thropus 4, a baby’^s skull, and two broken maudibles, and covering 
the entire time span from before the base of the Middle Pleisto- 
oene to almost the present. Only the sites in Australia containing 
patently modem hurials, and two dubious sites in Indochina which 
contained, respectively, a tooth and a scrap of temporal bone, 
have been omitted. 

Fossil Men from the Djetis Beds of Java 

The oldest fossihman remains from the Oriental faunal re- 
gion, and probably from the world, have been found in }ava, 
which, among other islands of western and northern Indonesia, 
received invasions of Pleistocene animals from both India and 
China, The earliest of its hominid-beadng beds is the Ojetis, 
which contains fossil species believed to have come from the tropi¬ 
cal region of south China, including the pieces of mandible 
known as Meganihropus paleofavanicus described in Chapter 7. 
The human material found in these beds was: one specimen con¬ 
sisting of two parts of a cranium and two loose incisors, known, 
among other names, as Pithecanthropus 4 (or P-4)i two fragmen¬ 
tary mandibles known as Pithecanthropus B and Sattgiran, re¬ 
spectively; and the skullcap of an infant, called Homo modjaker- 
tensis} 

Pithecanthropus 4 

The larger of the two pieces of Pithecanthropus 4 is the 
rear portion of a thick-walled, low-vaulted skull which had been 
broken shortly before its discovery, and parts of which had been 
lost. The occipital Ixme is nearly intact, as well as most of tlie tem¬ 
porals and parietals. WTiat is missing is the frontal and the whole 

^ F. '"'GiaJit ^Hy Maji fiturn Java and Soudi Chiiw,'* AFAW* 

40, PflJt 1 (isms)- 

G. H R. von Kwnig^wsdd: "‘vVeue Pi[licciUithn7piii$^ Funde, 1936-38.^ WMDM^ 
No. 38 

Von Kocnifiswald: de rAppanril Majtrtdtmr rt |cs MndtSco- 

lions dll Reguirtc AJimcotaije/' in A. Delmaj, tid.i Les Proce^m de rHaminim- 
iion Centre NaHotude de U Sdetilifiqui?; i9S8), pp. 60-78. 

Von ICoroigCTA'iald: "Fo^sii HominKU Imm the Lower Flcixtocono of Java," 
;GC. No. 9 (London. 19^8). pp. 

Von Kficnipwililj MetOng Pr^h^toric Mf^n (New York: Harper and Biothm. 

1956)- 
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upper part of the face down to the floor of the nose. The smaller 
piece consists of the maxillae, including the palate, the nasal floor, 
and ten of the upper teeth, excluding all four incisors and the last 
two left molars. Several loose teeth were found in the same site 
and apparently fragments of the upper jaws of two other indi¬ 
viduals* 

Although there was no point of contact between the two pieces 
of P-4, Weidenreich restored the skull as a whole, on the model of 
the Sinanthropus skulls with which he had previously worked. He 
estimated the cranial capacity at alrout 900 cc., which matches 
the other and later skulls of tlie same type. The sagittal line of the 



Fic. S4 TflAKsvEnsE SexmOH or thk 5 euu 9 Of a Female Corjlla, Pmu;- 
r^Knwonj* 4. a.w Solo 11. The of e f«iwle (Inner line) rescnlslrt 

tJwt or PittHfiantlimpui 4 in general, Mcepl that the litter Is mote ingiilnr than 
^ foniiM 1^ its sides arc more ncaHy- paraltcJ. The target Soto ikuTt, No. 11 
(Dubide Jme). b much the sinie (n cnidinc as Pithednthiopiij 4, except that it is 

man; minded. (Drawing after Weidmreich, igs 1 .) 


skull was keeled, but not crested as in some apes, Swartkians, and 
Zinjanthropus. In fact, the temporal muscles did not extend very 
high on the parietals. The occipital torus was pronounced, indi¬ 
cating strong neck muscles, and the brow ridges mtjst have been 
protuberant aha. The proposed maximum length of 199 mm. and 
maximum breadth of jg0 to 158 mm, can be matched today in 
large-headed Europeans, hut the two sets of dimensions are not 
comparable. In the Europeans the figures reflect to a large extent 
the size of the brain, whereas in P.4 they merely bound the bony 
structure of its base. On the sides, the maximum diameter goes 
through the crest over the mastoids. The breadth of the brain case 
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in BQ far as it can be measured, is only about 125 nun. With a 
basion-bregma height of only 102 and an auricular head- 
height of only 90 tnm,, it falk within the height range of the larger 
Austraiopitliecines, whose heads, being smaller, were relatively 
higher vaulted than that of P-4, 

The skull in general is formed of a series of planes more or less 
rounded at their points of juncture, so tfiat it looks somewhat like 
a poorly raised loaf of bread. This is the soncatled ^^lU-filled'' look 
for which modem Australian aboriginal skulls are also noted. The 
base of the skull was relatively flat, and the positions of the fora- 
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Fic, 55 The Faces of c/fctuj. Only one Homo ^roctw has a 

compli?te fsLce—Broken HiU (C)—anil It lacks n Utmt jaw. Weidemriclk 
^nicted tW Piihewnthropui 4 skull, winch Wd m ntasdlia and palaie, with the 
additwn of tJie Pitfwcajilhrapus B mandibukt frjgjoent f A). Using varicns frag- 
jncnb of face bone and the Slnanlbopua 3 skull, he also reconstfucted a fefnale 
Sfnantliropus sScuU (B), We have no fossfl .'ikulU im the er^cfu* Mnge of cither 
Caucasoicb Or Qipoids^ As shown here, die Pithcoanthrcrpus 4 skuU is llie moit 
brutal and criniiUve of ihe three. The face of the Sinanthropus female is less so, 
hurt partly b^use of her sei- The Rhodc^hin ■dtuU has the largest brow ridges and 
the Hugest face of all, and its satilt is aboul as high as that of Sinanthiopiii. How¬ 
ever, it differs ffom the others in the flamess of tfc skies of Its face. Its zj^gomAlif 
aichra are weakly developed, not because of Small Jaw muscles, but because o| a 
deeply excavated poslorbital cooitHdJori which giv« the temporals room lo con¬ 
tract. 


men magnum and Us flanking occipital condyles indicate, in so 
far as the>' can be trusted to do so, a fully erect posture, although 
the nuchal crest, to which the neck muscles are attached, is situ¬ 
ated higher up than in some Australopithecines, notably Zin- 
janthropus. Unlike some other fossil skulls and like most modem 
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human races, P-4 has large, downward-pointing mastoid proc¬ 
esses. 

The maxilkiy fragment is notable for its excessive size and mas¬ 
siveness, indicating that the face as a whole must liave been large 
in all dimensions, with extreme alveolar prognathism. The floor of 
the nasal passages was extremely wide (36 mm.) but fully human 
in form. In front stands a prominent nasal spine, and the borders 
of the opening are guttered, as in living Australoids and Negroes. 
The palate is the longest on record, but not the widest. The den¬ 
tal areade is parabolic, but not as smoothly rounded as in many 
otirer fossil specimens, and the molar rows are nearly parallel. 

The most notable feature of this palate is that on each side a 
gap, or diastema, separated the canine from the lateral incisor by 
5 or 6 mm. Such a gap is normal but not universal in apes, and 
even in the gorilla the space is usually narrower than in P-4, It was 
found in one of twelve Oreopithecus specimens; it is absent in all 
Australopithecine palates; and it turns up rarely in living men; 
one such gap has been found in a living Australian aborigine.* 
Two other maxillary fragments in von Koenigswald^s possession 
are said to be divided in this respect; one has a diastema, the 
other lacks it.* In P-4 this gap was unaccompanied by a simian 
overlapping of canines, and he was able to grind liis food by 
moving his lower jaw from side to side in true hominid fashion. 
The possession of this gap fails to make him an ape, but it also 
renders his descent from tl»e kinds of Austialopithecines found in 
South and East Africa unlikely. A second notable feature of P-4 is 
that the roof of the palate is smooth, as in apes, instead of ridged, 
as in men. 

The Pithecanthropus Mandibles from the Djetis Bed 

A p I E c E of mandible found in the same level with P-4 is known 
as Pithecanthropus B. It belonged to a different individual and is 
just a little too small to match P-4 s palate. It consists of 3 frag- 

*C. Helthcijay; A DenbI Survry ot the Aborigines at Hiasl's Bluff. Central 
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ment of the right branch, 8a mm, long, running from a break be¬ 
tween the two right incisors almost to the gonial angle. It contains 
all three molars and the sockets of the second incisor, canine, and 
first premolar. It is a very large mandible, larger in nearly all di¬ 
mensions than any other unquestionably human fossil jaw, and 




FiC. MEGANTtU^t^FVS, PlTHECANTHPOpyi B, AND Wa0JaK 

A. M^ganthrupu^ von Eoenjgjwald wl Wtfidcnfdeli)? B. Fitliecmliiit^uj 

B ( after Wddenroidi}; C. Wadpk a (a. cast), Mt^nthropui riepr^ntcd 
frAPirKrits of two large mandibki ftmod in javm in th« E&rly Pleutocene Djetis 
beds. THis U tbe first scwdinen, fmind by von Kouiig^wald. It is krger than anv 
knowii hiunan and u large u those of Swartlq^ans and Kiomdr^ in Smitn 
Affira. It was probably that of an Ajiattc Au^str^lopltiheclnep althoogh some 
anatomists mmsiaer It Hoi^'toine. Tbe Pitbecaothiroptis B jaw was its contemponify; 
Pithecaotbropiis B Dearly matches the Pitbecanthropus 4 skill]. Between Pitiie- 
cantbropuSi B and the neri Atistrilold nnjmdlblep tJut Wadjak there ts a of 
over half a million years. Wadjok a li a large, Stout, human jaw with a chin, but it 
is as mhust as that of Heidelb^g. It also resembles that of Skhtd 5 to PaJestlm^ 
the AuitfaJoid "Nemiderthal*"—v«y closely to form. 
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certainly tlie stnutest. Its circumference holds the record to date. 
Nev'ertheless, it is only two thirds as large as the \lcganthropiis 
fragment found in the same dcix>sit. 

Although the actual symphysis (the sagittal line at the mid* 
point between the two halves of the jaw') is missing, enough hone 
is left in the center of the jaw to reveal the presence or absence of 
a chin. It is absent. The angle of inclination (the angle between 
the axis of the s^mpliysis and the alveolar border) is about 5S*, 
the same as that of Meganthropus, and within five degrees of the 
figures for the earliest Chinese and European mandibles. Sinan¬ 
thropus and Heidelberg. Among living Australian aborigines this 
angle runs to 75“ and in many living Europeans it exceeds 90“— 
a right angle. 

Another fragment of jawbone from tlie same deposit is the so- 
caUed Sangiran mandible, a piece 60 mm. long, again of the right 
branch, and containing the first and second molars, a stub of the 
second premolar, and the sockets of the first premolar and canine. 
Going by the cast alone, Weidenreicli described it, in 1945, as the 
jaw of an orangutan. Meanwhile von Koenigswald had identified 
it as a Megaiithropus, In 1956 the latter wrote: “Not until later, 
when I brought the original to New York and we were able to pre¬ 
pare (clean) it better, could J demonstrate to him that the jaw 
was human, while he convinced me tliat it was too different from 
Megaiithropus to belong to the same sijecies. Since we had both 
been mistaken, I named tliis new form of primith'e man Pi'f/ie* 
canthropus dublus."' * 

Most reviewers of the paleanthropic scene must also have con- 
stdered this specimen doubtful, as they have not mentioned it. Yet 
it exists. It is not, apparently, an ape, and it may be important. 
(See Tables 38 and 39 for measurements of tile bones and of its 
two teeth.) The mandible is intermediate in size between Meg- 
anthropus and Pithecanthropus B. Its angle of inclination is 54“. 
intermediate between the figure for the two jaws mentioned above 
and those for living apes. How it fits into the hotninid picture in 
Late Lower Pleistocene Java remains to be seen. 


♦Von Komigswald: Sleeiing Pweklitaiie ^fan, p. 
patiently, cuntaini a pun on the mme Dubab. 


114- Thlai imme aho, up- 
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The Brain Case of the Infant hfodjokertemh * 

Also in the Djetis beds foimd tlie faceless and baseless 
skullcap of a baby a little under two years old. The bone is thin 
{maximum = 3 mm.) but the tympanic plate, a part of the tem¬ 
poral bone near the earhole on which the condyle of the lower 
jaw moves, had begun to ossify prematurely, from the sapiens 




Fic. 57 Trtt Skulls nr Howin and Homo at nre Age of Two 

(Pitifilt!:} dmwti to the same sede)^ Ahtsw b the ^tuUeap of the uiFsint from 
Mcdlokertci, Djetb beds, Java, lusixiiatrd with PiUiciraiilhrtP^ 4 anS the Me^n- 
thropus Jaw. Age, Laic Lower Fleirtocene- (After voti ) adnie b the 

siktiUoF the inFant from Staitwel'e, Crimea, dated at WCinn ! (75^000-40,000 years 
ago). The race k Caucasoid. (After RodnsldT.) The age of the Modjokerto infant Is 
"’a little umlet two that of the Staroiele ''eighteen or nineteen 

months." The sknll of the rwrtiw h^by is already elongated, its forehead Is 
sloping, the pmfik of the lambda region is i$tra(ght, and (he occfpital bcroe 
shemly cur^. It already has brow ridges. The baby s stuP has a bulbous 

forced, a sharpy b^l parietal profile, and a more open oecupital curve. This 
illustration shows that erec^at and rapleiu skuHi can be told apart as eady as the 
age of two. 

Von KcienlgswaH; Merting Frikmcrk Afan^ pp. ya-ftt 
Clark: op. p. $2- 
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point of view. The forehead is more sloping than in modem babies 
of the same age, the occipital bone more angular. Brow ridges had 
just begun to sprout over the outer comers of the eye sockets, be¬ 
hind which there was already a postorbital constriction. 

This was. without doubt, a P-4 baby, in which the critical fea- 
tures of Homo erectm had begun to show themselves at an early 
stage of development. We are fortunate to have an erectus baby 
of this age. When we come to diagnose the evolutionary status of 
other baby skulls of later date, what we have learned from this 
one will be useful. 


Men of the Trinil Fauna * 


F B o M T H E overlying beds of the Trinil fauna, also largely of 
south Chinese origin, and from Trinil itself and its neighborhood 
three skuUcaps have been taken^Pithecanthropus 1. 2 and 3- 
an inconsequential piece of mandible called Kedung Brubus two 
whole and two broken loose teeth, and. oddly enough, six fetiiora, 
P-i. the original Pithecanthropus erectus discovered by Dubois fs 
a bare skullcap without face and with an incomplete base. Its e^ti- 
mat^ capacity of 900 cc, matches that of Pithecanthropus 4 but 
neither skull is complete enough for accurate measurement.’ P-a 
is a smaller skullcap similar in all respects to P-i, and it has a 
capacity of only 775 cc,. a reasonably accurate figure because this 
skuU is the most nearly complete of the four.» P.3 « a small piece 


Duboii: ‘Figurcf of flic Colvajimn ond Caw , , .v 

Tiw*) of Piihecaraktopitf ettfitta' PKAW, Vol. No. 5 

V,-. 

^ Voo Kp.fttg*wald: "Ncue Pitl«c»nthrt>pu, Fiuido . , .*'• Prehiatr^Hc 

( Stn^nthr^pua j^kir^r PSNSD. Vol. 

’^The figure or 775 w. Is Weideiireichi (laisl Von 
^ und Vulfcis. 8.0 oc. {M. M. BodJ u„d H V 
FouUea (Puri,. Mussoo Cto,; ,95*), p. 1*0 ^ ^ W««m« 
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of juvenile skull consisting of a fragment of ocxiiput, and one com¬ 
plete and one incomplete parietal bone. 

These three skullcaps and pieces thereof are as thick as P-4, and 
no larger. In P-i and F-z the brow ridges are preserved. They are 
not only massive, as befits Homo erecttiS, but also they have a 
characteristic form. Seen in profile, they merge into the rest of the 
frontal bone very gradually, with little depression. This may be 
seen in later skulb from the same region and also among some liv¬ 
ing Australian aborigines. It is quite different from the brow-ridge 
profiles seen in other fossil lines, to be described presently. The 
frontal hone is slightly keeled along its mid-line, and this keeling 
continues along the sagittal suture, between the two parietal 
bones. The keeling has nothing to do with a crest such as we have 
seen in the larger Australopithecines. In fact, the temporal lines 
are set relatively low down on the parietal bones. 

Seen from above, the brow ridges form a nearly straight bar, 
with no concavity in the profile line over the root of the nose, and 
with relatively little backward curvature at either end, indicating 
a relatively low figure for the frontal index of facial flatness. Be¬ 
hind the brow ridges at cither end is a deep hollow through which 
heavy temporal muscles operated. This partial separation of the 
brain case and facial skeleton is reminiscent of, hut less extreme 
than, the condition seen in Ziiijanthropus, 

The Trinil Pithecanthropus skulls (using Trinil to mean their 
fauna) differ from the earlier P-4 archilecturally in that they are 
shorter and narrower at the base. They are as broad as P'4 be¬ 
tween the parietal bones, or a little broader, and equally high in 
the vault or a little higher. These are changes of grade, not of line, 
pointing in a modem, more fully human direction. During the 
£00,000 years or so which separate the two faunal levels, Djetis 
and Trinil, evolution seems to have been at work, if not in increas¬ 
ing brain size, at least in giving the container of this pilot organ a 
less tugged and less bestial form. 

The Keduirg Bmhus mandible is a small, triangular fragment 
measuring about 35 mm. on each side, and including nothing in 
the way of teeth except the root of a canine. As far as we can tell, 
it could easily have been part of a Pithecanthropus jaw. 

Incidentally, the Trinil faunal beds in some of the central Javan 
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sites contain the earliest tools known in Java. They are crude but 
clearly worked flakes. Because these Hakes are technologically 
well in advance of the crudest known choppers and chopping 
tools, such as those fdtind in Late Lower Pleistocene deposits in 
Malaya, one must assume that Pithecanthropus had been a tool- 
maker for some time before these flakes were made. 


The Pithecanthropus Thighbones 


IN 1891, a year after his discovery of P-i, Dubois also found a 
complete human femur in the Trinil beds at the same site as the 
skull. Some thirty years later he encountered five others, only one 
of which was whole, in a box of old animal bones in his labora¬ 
tory. The first femiu has a curious bony growth, or exostosis, on 
the inside of the shaft just below the neck. This femur-^nd the 
others were like it—was long and slender, only moderately 
curved, and had a pilaster (a bracing ridge running down the 
back of the shaft) of modem proportions. According to Loth, 
however, the attachment for the adductor magnus muscle on the 
underside of the shaft is a little higher than in modern femora.* 
Except for this detail—in view of its length of 45.5 cm.—it could 
have been the femur of a recently deceased Australian aborigine 
or Papuan standing 5 feet 6 inches (168 cm.) tall. 

There is no reasonable doubt that these femora and the Trinil 
skulls come from the same population because their fluorine con¬ 
tent is identical, and it matches the fauna.* Moreover, it is highly 
unlikely that two kinds of men lived in Java during the Middle 
pleistocene, one race represented by four pieces from the neck up, 
and the other by six pieces from the waist down. Pithecanthropus! 
then, had the legs of an Australian aborigine and a skull that was 
evolving in the same direction. 



dcr Wrichteilnnfltomlc dii N«?4ndrrtli«l«s.“ 

RK. Vol. 7 pp, 13^35. 

• R. A, M. Bcretnm find P. KcLRtcn: "The nnoriiw. dc.l__ 
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The Teeth of Pithecanthropus 

Only twenty teeth that have been described may be at¬ 
tributed to Pithecanthropus, four more tlian half the normal 
dentition of an adult human being. Ten are in their sockets in 
the maxillae of P-4, and two others were found loose in the same 
s^ite, and were probably his also as they fit two empty sockets. 
Three are imbedded in mandible two in the P- dublus mandi¬ 
ble^ and the other three, two molars and a premolar, were picked 
up loose in llie area of P-i. We will ignore the lower first molar 
from the Sonde site, a probably modem tooth found on the sur¬ 
face. 

All but the three Trini! teeth are part of the Djetis Pithe¬ 
canthropi. Of the three it is not certain whether the two molars 
are human or belonged to an orangutan,^ and the premolar could 
be modern.* If these teeth were both human and contemporary 
with the Trinil skulls, they indicate no dental evolution between 
the Djetis and Trinil Pithecanthropus poputations, and the lot 
can be studied as a whole, with the above caveats borne in mind. 

The only incisors attributed to Pithecanthropus are a right up¬ 
per median and a right upper lateral found loose in the site of 
P-4. They probably but not certainly had fallen out of the corre¬ 
sponding sockets of P-4. Both seem to be within the modern hu¬ 
man size range, as are the corresponding Australopithecine inci¬ 
sors. Evidence of their shape is confiicling, and detailed descrip¬ 
tions have not been published. The median incisor seems to have 
one or more large tubercles at the base on the lingual siuface, and 
to have had raised edges. The lateral incisor appears to have had 
raised edges.* Moderate shoveling, such as these incisors seem to 

* W. K, Ciep^Ey and M. npHiniirij "Furtliet Ncrlits on ibe Moljiir^ of Hospeio- 

and of PSthecanthropiiST" an nppmdijc by Ccrril S. Milkr, Jr., en¬ 
titled ‘^Notca cm die CasU of the Pi£}ipcarLthro|sii^ Mol^” BA^fS, Vot 48+ Art. 
13 (1^3), pp. Mdler opted for the onuig Mpinnalion; Ciegoiy and 

HeUman werts imcertf^in. 

* Clark: np- ctL^ p. Sr* 

■ These dewripUoiu are betsed nti photographs that do not show details clearly. 
The rncdinn incisot is depicted iti vtm Kocni^ewald's Wwfiwg PrcALrloric Wen, on 
SQ: ike ktcral in Weidcnreich’s "‘Giant Early Man fiom Java and Saudi 
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have undergone, is found in 64 per cent of a composite series of 
modem Australian aborigines,* and the same condition has been 
observed in Tasmanian teeth. 

The two upper canines of P-4 are a little larger than the modem 
maximum dimensions, and spatulate, as in man, rather than coni¬ 
cal, as In apes. Apparently they overlapped the lower teeth a little, 
but not enough to have prevented rotary chewing. The upper pre- 
molars fall within the modem size range, but the upper second 
pretnolar is unusually thick (in labiolingual width). The upper 
first premolar also has three roots, like those of many apes and 
most of the robustus group of Australopithecines, whereas the ear¬ 
lier Australopithecines and most human beings have only two 
roots for that tooth. A lower second prcmolar in the Pithecanthro¬ 
pus B mandible again exceeds the modem range in both length 
and breadth, A second specimen, the loose one from the Tiinil site 
that LeGros Clark considers of dubious age, has modem dimen¬ 
sions. 

Not counting those of P. dubtus, we have six upper and three 
lower molars. All of them, whether indubitably human or not, 
have wrinkled enamel surfaces comparable to those of orangs and 
of some Australopithecines, Tlieir roots are long, stout, and di¬ 
vergent. In F-4 the second upper molar is the largest; the first next 
in size; and tlie third the smallest. In modem upper jaws the first 
is usually the largest, followed in descending order of magnitude 
by the second and third. Of the two upper molars from the Trinll 
site, one is a second, the other a third. The third is larger than the 
second, but tliis ranking is inconclusive because the teeth may 
have come from two individuals, and may not even be human. 

In general these teeth fall outside the modem range—including 
that of the Australian aboriginejH-in labiolingual breadth more 
than they do in meslodistal length, and this is true of the denti¬ 
tion as a whole. We are reminded, to a lesser degree, of the exces¬ 
sive width of the Zinjanthropus teeth. However, two of the molars 

China," on plati- 5-b. Van Kflenigiwald (lojo, p, 59} coUed [hum berth “MderwJy 
(hovelled, by fnr sinpawng the condiUon seen In Sifiinthroirtis,'’ « oonclusdon 
that may refer to the development erf tubercles but not to the mornholoev of the 
denial boidert, ^ 

Biesenfeld: “Shcvd-shaped IneUors and a Few Other Dental Features 
Anwog the Native People ef the Paelfie." AJFA, Vd. 14, No. 3 (1956), pp. S05-M. 
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are notably long and narrow^ the lower Uiird molar of Pithecan¬ 
thropus B and the upper third of the Trinil trio. 

As Weidenreich, following Selenka.* pointed out, the degree of 
wrinkling seen on the enamel of primate molars and the amount 
of surface relief seen on tlic unworn cusps are inversely related. 
Among the apes the oiang has the most WTinkling and the lowest 
cusps; the gorilla has the reverse. The heavily wrinkled third mo¬ 
lars of Zinjanthropus are virtually cuspless. As one w-ould expect 
from this review, the Pithecanthropus molars have relatively low 
cusps, which are not easy to identify from available publications. 

The upper molars of P-4 have at least foiu cusps each, and the 
upper second and third may have five. The three tower molars of 
Pithecanthropus B all have at least five, and some may have a 
sixth. The teeth are too worn for us to be certain. Of the ques¬ 
tionable Trinil molars, the upper second is too w'om to tell, and in 
the upper third, which is highly wrinkled, the cusps are marginal 
and hard to separate.* 

As the first and second lower molars of the F. dubius mandibu¬ 
lar fragment are close in size and form to those of Meganthropus, 
Pithecanthropus, and the orang, these molars have been identi¬ 
fied, by various authors, with all three. 

On the whole, those teeth w'hicb we know definitely belonged 
to Pithecanthropus because they were found in the sockets of un¬ 
questionably human upper and lower jaws are much closer in size 
to those of modem men than they are to those of the Alrican Aus- 
tralopithecmes (except Telanthropus), Meganthropus, or Zinjan- 
thropus. In a few respects they are more pongid than those just 
mentioned, hut as we have no low'er first premolars, the compari¬ 
son hetw'een the Pithecanthropus dentition and that of apes can¬ 
not be carried to a conclusion, It is interesting that a man of Wei- 
denreicb s stature as an anatomist should have been in doubt as to 
whether the Sangiran molars belonged to a man or to an orang, 
and that the team of W, K. Gregory and Milo Heilman, whose 
combined competence in primate odontology was without peer, 
should have had similar doubts about the Trinil molars. No one 
has ever confused the Australopithecine teeth of Africa with those 

* W«idMKich: "Cianl Early Man , ■ . pp. 

*A. HrdU^lca; “Sk« 1 e^ Feoisiiu of Early Man," SMC, Vd. 83 (1930}, p, 49- 
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of chimpanzees or gorillas. The earliest hominids of Asia and its 
fringing islands were more apelike dentally than their African 
cousins. Moreover, the teeth of Pithecanthropus were closer to 
those of Meganthropus than any of the African specimens of 
Homo erect us yet found were to those of the most recent African 
Australopithecines. Much more, however, remains to be discov¬ 
ered in both the Oriental and the Ethiopian regions. 


The Third Known Human Population of Jam: Solo Man 

IN T H E Solo River Valley of central Java may be seen, in various 
places, a high terrace above the Trinil beds from which Pithecan¬ 
thropus 1. a, and 3 were taken. This high terrace, m its Notopuro 
beds, contains an abundant mammalian fauna belonging to a 
phase of the Upper Pleistocene. Although most of the species are 
still alive, the specimens recovered are larger than their modem 
descendants. The horns of a buffalo, for instance, were extremely 
long and widely spread. This and other evidence suggests that the 
landscape was then more open and grassier than at present, for 
now' it is dense forest in which these prehistoric beasts would have 
difficulty moving about. Whether this indicates the somewhat 
drier periods corresponding to the Tliird Interglacial, the major 
Wiimi Inters tadial, or some other time of reduced moisture is un¬ 
known. From the standpoint of the skulls presently to be de¬ 
scribed, an earlier rather than a later Upper Pleistocene date 
would be more consistent with the evidence as a whole. 

In this terrace, near a place called Ngandong, C. ter Haar, a 
Dutch paleontologist, found over 25,000 pieces of mammal bone, 
including eleven human calvarias and calvas, and two human 
tibias. These finds were made between 1931 and 1933. The skulls 
were all lying base upward and were in perfect condition. They 
had not been moved or rolled. From each the facial skeleton had 
been cut off, and in all but two the base had also been partially 
removed, apparently by prj-ing with a stick through the foramen 
magnum, just as present-day Papuan head-hunters open up skulls 
to eat the brains. In one. Solo 6 (S-6), the base was w hole, and in 
another, S-it, only the orbital roof had been broken out. One may 
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surmise that these skulls had been cairied to the river bank for a 
feast of brains, But, then, why was S-6 left unshelled, why were 
all the faces cut off elsewhere, why were they all lying neatly up¬ 
side down, and why had the tibias been brought along? These leg 
bones had not been split for marrow. 

Neither the dating nor the face- and brain-removing technique 
can be explained by the accompanying artifacts. Twenty-two 
stone tools, as yet imdescribcd, were found.’ The discoverer 
picked up, w'ith the skulls, a sting-ray barb, far from its home in 
the sea. Such barbs are used by modem Australian aborigines, He 
also found a notched bone implement, presumably a spear point, 
and a piece of antler that may or may not have been used. 


Sex, Age, and Injuries of the Eleven Skulls 

Table 37 gives the vital statistics of the eleven skulls, except for 
a small fragment of what may be a tw'elfth specimen adhering to 
S-3, Only six were whole enough for detailed measuring, as sliown 
on Table 17, These six, S-i, 5, 6, 9, 10, and 11, are all adult. Two 
are called male, three female, and in one case Weidenreich, who 
studied them, refused to commit liimselF. His determination of 
sex, wind) he himself questioned at various times, was based 
largely on size and on the thickness of the bones of the cranial 
base. 

In skulls S-i, 3,5, g. and 10, all the sutures are completely fused. 
This condition is rare in modem man, however aged, and few 
primitive men live to ripe old ages. One infers an earlier fusion of 
sutures in Solo than in modem man. Furthermore, the skulls are 
all two or three times as thick as modem crania, and just as thick 
as their Middle Pleistocene predecessors. 

That a thick skull had a survival value in Sotoese days is sug¬ 
gested by the roster of bone in|uries in this series. Wholly aside 
from the post-mortem mutilations, scars left from nonfatal bat¬ 
tles are prevalent. On S-4 a large lesion shows where a heavy, and 

' Von KomiK'Vrtlds "Der Solo-Menseti von Java; eto TivpiKhpn NMjiderthaler,'’ 
in von Koenigswflld, ed,; Wundrrl Jahre tiemdfriMtr (Utrecht: Itcminlc en Zoon; 
IBS*). PP' 
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TABLE 17 

THE NGANDONG SKULLS 


Part* PraKot 


S-l 

prob&bly f. 

mitiire Rdult 

CaiyaTlyiDi btw Tniid.DK fn>m nadon to 
mutolda^ warped 

S^2 

7 

thiid, yiB. 

A froDtal boD^ 

8^3 


mature adult 

Calra: both panetaJ^ and adiaoent paita of 
froatAl and occipital 


prob&bly 

idol^KeEit 

Calott^j frontal ud both pirietala 



laiture sdult 

CalvtiPTUin. complrt« but fu tmken bue 

S-6 

t 

youUK adult 

Cnly&Huin, complete, bue whole 

S^T 

1 

adole»c™t 

Fragment of right parLetal 


m. 

adulasuKit 

Two dciached matching parietaU 

s-9 

7 

maturp adult 

Cftlvuium, moat of bane tnladng 

S-10 

f. 

mature adult , 

CalvanuTTip moat of baae DiiHiog 

1 S-JI 

in. 1 

younft 4dult 

Calvarium, front of base miiaing 


probably also shaqj, impleinent pierced the scalp and outer 
bone table. The lesion then healed, S-B hears a similar scar. S-i 
and S-io each carried to death a square injury in which the diploe 
had been laid bare. S-i also showed additional minor scars. All 
four heavily battle scarred victims are called females and at least 
two of them mtrst have been injured while young, because they 
died young. Their social life seems to have been active, and S-i 
may have been particularly popular. 


The Racial Anatomy of the tfgandong Skullcaps 

F H o M Mynheer ter Haar, who found them, the skulls passed to 
W. F. F, Oppenoorth,' who published articles about the sis first 
discovered, then to Ralph von Koenigswald, who delivered all but 
S-9 to Franz Weidenreich in New York. S-9 had been presented to 

in i Mm“ 





































The Racial Anatomy of the Ngandong Skullcaps 593 

Emp«ror Hjrohito during the Japanese occupation of Java and Ll. 
(now Dr.) Walter A. Fairservis, Jr,, liberated it from an imperial 
collection in Kyoto and returned it to the company of its fellows. 
At the time of his death in 1948, Weidenreich was still writing his 
definitive report of them/ 

This document was published jvist as lie left it, ending in the 
middle of a sentence. It does not give the over-all dimensions of 
each slnill, but he had earlier published a scries of measurements 
taken on casts/ and more recently Ronald Singer has published 
some of the measurements of the originals “ (see Table 37). These 
figures, combined with a family likeness evident in the photo¬ 
graphs, indicate that the Solo skulls belonged to a single popula¬ 
tion. 

The lowest cranial capacity, 1,035 cC f exceeds the highest for 
Pithecanthropus, 900 cc., by a considerable gap, which might be 
closed had we enough specimens of each to represent a popula¬ 
tion statistically. The lughest, 1,255 within the central 

tliree fourths of the modem human range. If Weidenreich s de¬ 
termination of sex is right, the three females have an average ca¬ 
pacity of 1,042 cc., and the two males of 1,1518 cc.; and on this 
basis the undesignated S-9 ought to be classed as male. The cra¬ 
nial capacities of the two Trinil Pithecanthropi, P-i, male, and 
P-2, female, differ by 125 cc., and those of modem male and fe¬ 
male Australians by over 150 cc. These comparisons make the sex 
difference of iio cc. postulated for Solo man reasonable. 

Thus, we can suggest a male sequence as follows: Pithecantho- 
pus = 9000c,; Solo = 1.150 cc.; living Australians = 1,350 cc. The 
female sequence would be: P = 775 cc.; S = 1,040 cc.; Austra¬ 
lians = 1,180 cc. This exercise in numbers places Solo almost ex¬ 
actly in the middle of the procession in both sexes, a grade (or a 
half grade, if one prefers) above Pithecanthropus and below the 
aborigines. 

•WeyriiHilch; ^^Marphology of Solo Man," JnbtKlutiTtiQii by Vcsn KcwnigswaltL 
Vpl- 43t Pwt 3 (1951 K fllsa Weidenrekh: *'€iftnl Ilady Man ffom 
Clitrui ind Jwva” AFAM, Vol. 4Q, Fart t ( 194 $)- 

^ Weidenreich: *The Slndl of Simnihr^pm pelffrtepirtip“ pp. 411-16. 

* Ronald Sfngcf* in von ""Der Solo-Mcmfcli von Java; ^ Tropi- 

wchttT Neanderthaler*" in ffundert J^hrv NeunderthaUf (Utrechti Kemink co 
Zom N, V*; 1933 K 
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The cranial lengths of this series exceed both those of Pithe¬ 
canthropus and those of the modem Australian aborigines, al¬ 
though the internal brain length is actually intermediate, Rap¬ 
pers, who invented an index between cranial length and the 
length of the endocrania! cast (brain length), gives the following 
figures: P—1 = 83.7; S—5 —83.97; Sinanthropus = 83.6; and 
among the living Australians, males — 88.^ and females = 90,19.* 
This places Solo man in the same grade as the Trinil Pithecan¬ 
thropi as far as the development of bony crests is concerned. 

The lateral crests were cfqually robust. Weidcnreich gives tw-o 
cranial breadths, the usual biparietat or outer hrain-case width, 
and a so-callcd bicristal. which is taken lower down, across the 
mastoid crests. In modern men, the hi parietal is almost always the 
greater of the two, but in Pithecanthropus and Solo it is the 
smaller. In Soto the lower dimension (the bicristal) remains 
comparable to that of Pithecanthropus, but the brain-case width 
increases a good ten millimeters, and both basion-bregma and 
auricular head heights increase about fifteen millimeters. Thus, 
the increase of 150 cc. in brain size from Pithecanthropus to Solo 
involved a parallel growth in each of the three basic cranial di¬ 
mensions. The size of the brain case changed more than its 
shape did. 

Seen from the side, the Solo profile is still Pithecanthropoid. 
The brow ridges still slope gradually hack from glabella without 
the abrupt mck found in some other fossil men, notably Sinan¬ 
thropus in China and Steinheim in Europe. This feature lias been 
noted in some modem Australian crania, as welt as iu living 
aborigines. Again like Pithecanthropus, the Solo skulls have a dis¬ 
tinct. projecting nuchal crest which forms the posterior landmark 
of the entire skull. The area of temporal muscle attachment is Iwr- 
dered not by faint lines but by raised crests. These borders follow 
the same contour as the skull itself, and although the enclosed 
area of temporal muscle attachment is adeijuate for a powerful 
jaw, they do not swing far upward as in the AustralopithecLncs 
and to a lesser extent in Sinanthropus. Solo shares tliis feature 
With PithecantliTOpus* 


"T**' EntiocrajiM Owu of th<- Ehrinndorf Hm™) 
Soloftbia Sfciilli, iAnat., Vd, 71, Pan 1 pp^ 61^, 
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In four of the skulls, 5 -i, 11, either a stub of the nasal 

bones or a scar on the frontal, indicating the place where the two 
join, is left. These traces show that the nasal bones came down 
almost straight froTn the frontal without the pronounced nasal 
notch present in many Living Australian aborigines and Euro- 
peans. 

Seen from front or rear, the skull looks angular and ill-filled, its 
profile broken into planes. This is both a Pithecanthropoid and an 
Australoid trait, In most living races, as in most fossil men, the 
profile is rounded. The base of the skull is nearly flat, both inside 
and out, but the back part of the occipital floor slopes gently up¬ 
ward from the level of the middle of the foramen magnum to the 
nuchal crest. Indeed, the foramen magnum itself has two levels. 


TABLE 18 

DIMENSIONS OF THE 
HYPOPHYSEAL FOSSA* 



i S-ll 

Modem Men tafter Pruitt) 

h - 

22 mm. 

10,7 mm. ^rnnite! * 5-10) 

B - 

22 mm. 

10.0 mm, (7-17.5) 

Depth ■ 1 

9 Dim. 

8,7 mm, (3^15) 


'Alter frelilnrelth. I SSI. 


horizontal to the eye-ear plane in front and inclined slightly up¬ 
ward behind. As in Pithecanthropus, the mastoid processes are 
large. 

Inside the foramen magnum of S-il, Weidenreich found that 
the hypophyseal fossa, or sella turcica, which is the seat of the 
pituitary gland, was exceptionally large, with between three and 
four times the volume of the same cavity in modem crania. This 
discovery implies that Solo man had a very large pituitary and 
that therefore the endocrine balance of this population was dif¬ 
ferent from that of Homo sapiens. From the behavioral viewpoint 
this is a very important observation. Washburn and Howell, how¬ 
ever, have challenged Weidenreich s interpretation of the anat¬ 
omy of S-ii’s cranial base, and the matter cannot be settled with¬ 
out further study of the skull, which is in Banduhg, Indonesia.* 

* S- L- Washbwitt and F, C. Howell: "On ihe MenttBcarkHi of ihe Hypophyseal 
Fosom of Solo MaOp” AlPA, Vd. lo. Mo. i (pp- 13-21. live tiiiiliofs ^Em 
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Fji^ 58 AVfrnALOiiK ffiom Thin it to Niah. A, Pitbe«aiithropu» 

3 fivm Trkcil; B, Solo ii; C, Wadjak i; D. the ynuth fvom Cav«, 

shown here beeaii$« number 1 is not available In 
ppoBle view and nuaibcH 3 and 4 are fragminlajy. It is the smallest of th* four, 
with a cnmlal capifilty of only 775 only sUf^tly over the Anstralopithecine 
range. Its nioBle is characteristic of the Fitnecantbropi as a ^oup, with angular 
lioM and brow ridms which Join the fotehead with tittle deprossicm. The Solo 
skull is esseniiaJly the ume but larger. The tope of the nasal bones of Solo 11 are 
presaged below the brow ridges. They come directly from the frontal, with little 
notching, Wadjak 1, the earliest sepUnj slcuL from Java (with Wadjak 3) ^wly 
resembles that of an Atistnilian aborigine. The stulf from the Niah Cave in Norlfi 
Borneo, that of a j-outh of sisteen, establishes the eiistenco of Australoid Homo 
sopienr in that istrad 40.00a years ago. f Drawings A and B after Weidenrekh. 
iSBii C after Weidenrmeh, is 4 Sh wd a cast; D after Broth well and Higgs, 1961.) 



The F^ce of Solo Man 

W H o E V E H removed the faces of the Solo skulls did a thorough 
job. All that is left is the upper borders. The brow ridges, although 
large, do not form a solid bar, as in the Trinil skulls, but are di¬ 
vided, Seen from above, they form a Cupid's bow, less projecting 

that what Weidenretch ctHeid the hypophyteal fossa was really the sphenoid sinus, 
broken open from above. Yet in >947 Weidenrtich described the internal anatomy 
of S-u in deuil. WeidennsJeh; "Soma Particiikts of the Skull and Bnio of Early 
Homitiids . . • , A/PA, Voi, 5, No, 4 (1947I, pp. 387-43B, 
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The N^jondon^ Leg Bones 

at the center than over each eye. From the front they also appear 
to constitute a double arch. The outer ends^ which are particu¬ 
larly thick, bend slightly downward. The center also dips down¬ 
ward and the nasal bones take oS from the frontal at a low level, 
without invading that massive bone at all. The lines marking the 
sutures between the frontal, lachrymal, and nasal bones lie nearly 
on the same level. Here there is no angularity; the region of the 
mask was broad and rather Sat. Tentative measurements of the 
upper breadth of the nasal bones and of the interorbital distance 
in four skulls, S-i, 5., 6, and 11, show that the nose was broad at 
the root, and the eyes set far apart. On Solo 11 it is possible to 
measure the internal biorbital chord and its subtense to nasion, 
and to calculate, with these measurements, the frontal index of 
facial flatness. The figure is 15,0, matched today only by Mongo¬ 
loids and approximated by Negritos and Bushmen. This particu¬ 
lar Solo man had a very flat face, at least in the region of the 
eyes and the root of the nose. 

When we compare the Solo skulls with the Djetis and Tiinil 
Pithecanthropi, we And that the three sets of bones complement 
each other, and that they show a well-marked continuity over a 
period of as much as ^,000 years, in a nearly constant envi¬ 
ronment, and at a stow rate of evolution for man. This environ¬ 
ment was the wet tropics, in its time an outer comer of the 
earth. 


The Ngandong Leg Bones 

Like Pithecanthropus before him. Solo man left parts of his legs 
for posterity, but they were different parts from those of the Trinil 
pithecanthropi. Instead of six femurs we have two tibias. Tibia A 
is a piece of shaft 30 cm. long broken off at both ends. It was once 
at least la cm. longer. Tibia B, which is nearly complete, is 36.5 
cm. long. These tibias are straight, unflattened, and, like the 
Pithecanthropus femurs, modern, If A was a male, as seems 
likely, he could have been 5 feet lo inches tall (lyfl cm.) or a lit¬ 
tle shorter if his shins were disproportionately long. If B was a 
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woman, she could have been 5 feet 4 inches tall (163 cm.),* 
These statures fall mthJn the range of living Australoids and far 
exceed that of the living Javanese. 


What Name, Mr. Solo? 

In Oppenoorth^s initial description of the first six Kgandong 
skulls, he proposed the taxonomic title ffoow (Jaoanthropus'^ 
soloensis. This was in 1933. Later in the same year he dropped the 
parenthetical lavanthropus, leaving only Homo soloensis. In 1937 
he said: “In my first publication I proposed to unite H. soloensis, 
H, rkodesiensiSf H, wadfakensis. all proto-australian forms, into a 
separate subgenus, Javanthrojtus, but-—and I completely agree 
with Oubois that they all belong in this grou^—that name was not 
well chosen and it is better to drop it. Yet we have in Homo 
soloensis the oldest at present known representative of Homo 
sapiens fossilis,"* 

Meanwhile, in 1934, von Koenigswald had dubbed the skulls 
Homo neandertfuilensis sofoeusfs. When Weidenreich wrote his 
final monograph he said: filarlier studies led me to the conviction 
that Ngandong man is not a true Neanderthal type but distinctly 
more primitive and very close to Pithecanthropus and Sinan¬ 
thropus. For this reason 1 ranked Solo man with the same group 
of early hominids as the two later forms and called the whole 
group Archanthropines. . , . Considered from this point of view, 
it is entirely irrelevant whether Solo man is called Jaoanthropus 
soloensis or Homo soloensis. I decided to use simply 'Solo man/ " ^ 

From the post-1960 point of view, this historical discussion 
seems as irrelevant to me as it did to Weidenreich in the lale 
i94o’s. Solo man was closely related to the two successive Pitbe* 
canthropus populations. He had nothing to do with Neandertlval; 
and as we shall see in the ne.'Ct chapter, he occupied the same 

^ Tlic Icut {liunctfirf of llbia A Are itieiIi AittcrDpostcUorly Hud 30 mm. 
bOateriUy^! ft is #1» 46 mm. thkk at tlie tpp whiaw twoleei,. The compirtWe fie- 
■ms for tibii B sret 35 mm., »5 mm., «nd 40 tnm. 

*Opp«M3tthi ■The PUce of Homo toloensiM , , . pp, 35^. 

^ W^ecLfelch; “Morphology of Sob Mea,” p, 3*7. 
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evolutionary grade as Sinanthropus. Although larger-brained 
than his predecessors, he was still Homo erecitts. 

The Solo-like Brain Case from Aitape, Neio Guinea 

In all past and present Australoid regions, no Hotho erectus 
skulls have yet been found outside of Java, with one possible ex¬ 
ception. That is a brain case unearthed in 1925 at Aitape, in the 
Fiitsch Coast area of northeast New Guinea/ [ts date is Pleisto¬ 
cene, and as the dating was carried out by oil geologists working 
with fossil molluscs, there is little possibility of error, What part of 
the Pleistocene it came from we do not know, but, on other evi¬ 
dence, we may suppose that it was Upper Pleistocene and late, 
dating from a time when New Guinea and Australia were con¬ 
nected by the Sahul Shelf, and Wallacea contained more dry land 
than it does today. 

The specimen is a calva of a fentale aged about forty-Rve years, 
and consists of most of a frontal bone and portions of both parie- 
tals. It has very heavy brow ridges, a sloping forehead, and an 
angular cranial contour. The temporal lines follow the profile of 
the brain case. Tlris specimen is not only clearly Australoid, but it 
bears a striking resemblance to the Solo calvaria. Whether it had 
crossed the erecfws-MJpiens line we cannot say without further 
study. 


The Fourth Known Human Population of Java: 
Wadjak Man 

In 1890, before he discovered the famous Trinil skullcap, P-i. 
Eugene Dubois found two other fossil skulls at a place called 
Wadjak in central Java. They had been cemented in breccia, and 
were unaccompanied by implements. Because the fauna was mod¬ 
em in every sense, they were probably later than the Solo skulls 
and late Pleistocene in date, at tlie earliest, As the site has since 
been destroyed by quarrymen, the exact date may never be 
known. For thirty years Dubois kept the world in ignorance of 

*F. Fenner; To»il SVulE FTigmentii ot Fn)b»b)y Plebtncene Age from 
Aitape, New Guinea," BSA.Vf, VqI, 6 (i 944 )'i PP- 33 Sr 54 - 
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these to him relatively uninteresting skulls, and failed to describe 
them until 1931.* Luckily, we have casts of both specimens, 

Wadjak 1, or W-i, is a nearly complete cranium, the base of 
which is largely intact, and a piece of mandible. In the cranium 
Several considerable breaks and gaps may he seen in the right 
temporal and occipital regions, and both zygomatic arches are 
gone. Only seven upper teeth are In rftu and unbroken: all five 
premolars and molars on the right side, and the second and third 
molars. An eighth tooth, which could be a canine, is stuck in its 
matrix in the roof of the palate. At the time of casting (my de^ 
scription Is based largely on a cast), the skull had not been fully 
cleaned. 

The piece of mandible is also still breccia-bound. It consists of 
85 mm., more or less, of the right branch, running from the socket 
of the first molar to the gooiat angle, the rear half of the first mo¬ 
lar tooth, and the second and third molars. The ascending ramus 
IS broken off just above tooth level. Most of the lingual surface and 
the bottom edge remain to be cleaned. 

W-z. while more fragmentary, is in better shape, and has no ad¬ 
hering matrix. It consists of five pieces, which could be assembled 
as adequately as Weidenreich assembled those of Pithecanthro¬ 
pus 4 - They are: (i) a piece of frontal including the brow ridges, 
with the upper part of the nasal bones, and with part of the left 
zygomatic bone extending under and defining the left eye socket; 
(a) the maxillae, including the palate and the floor of the nasa! 
passages, extending 25 mm. up the side of the nasal opening ( this 
is a little more than the corresponding piece of P.4) and contain¬ 
ing, in stto, all the permanent upper teeth except the incisors and 
the right first molar; (3} most of the occipital bone; {4) part of 
the right temporal, including the mastoid and the ear hole; and 
( 5) mandible, the right half of which is nearly complete. The 

left half is broken off 10 mm. behind the level of the third molar. 
All the permanent lower teeth are present except the right ca¬ 
nine, both first premolars, and the right third molar. 

•Dubob; “The Pn)i»-Au$tnlbn FoisU Mu of Wedjii, Itvi." fKAW, V6t 
No. 7 (igiai). Fp. ioia.-5i. 

C. ^Ucy: "The SifufScuce of WBdjolt Man . , . FNHO.. VoL jo. No. 3 

1 ? I PP ■ * 83—3™. 
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Dubois, who coiisidered Wadjak 1 a female on grounds whidi 
could be contested, gave it a cranial capacity of 1,550 cc. As the 
interior of the skuU had not been cleaned, this figure was appar¬ 
ently obtained by a formula based on modem skulls. In the light 
of more recent knowledge, w'e may use the von Bonin formula lor 
Australoid skulls. The result is a figure of 1,475 ''^hieh may 
still be too high in view of the massiveness of the bones. Wadjak a, 
which Dubois classified as a male—probably correctly—may have 
had a brain of more or less the same siae. 

Despite these corrections, the Wadjak pair are large skulls; in 
size they fit within the upper fourth of the modem Australian 
range for males, and as far as brain size goes, they are fuUy 
evolved members of the species II. sapiens. This places them one 
brain-size grade above tbe Solo skulls, which in turn are a grade 
above Pithecanthropus. With this exercise, we have passed 
through more than 400,000 years of time, from the most primitive 
known human form to a man with a modem brain size, all within 
a small section of a single, medium-sized island having a mini¬ 
mum of environmental change and probably little if any advance 
in technology. 

For the first time in the Pitliecanthropus-Austialoid sequence 
we have a population represented by the essential parts of two 
faces. Moreover, this is the first time since tbe Djetis Pithecan¬ 
thropi that mandibles are available. The face, teeth, and jaws of 
the Wadjak specimens can be expected to reveal some progressive 
changes from the features of their predecessors, but not as many 
as brain size will indicate. It b unlikely that feeding habits, which 
involve the jaws and teeth, kept pace during this journey 
through time with advances in human relations, which are more 
closely linked to the growth of the brain. 


The Wadjak Brain Cases 

O f the two Wadjak brain cases, only W-i can be described as 
a whole. It ts a large skull in all three principal dimensions, com¬ 
paring favorably with any in the world. It differs from Solo prin¬ 
cipally in height and in that the bicristal and biparietal breadths 
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are apparently the same; this is difficult to determine because the 
crests are broken and the brain case is both broken and warped. 
The length is not from crest to crest but from a moderately promi' 
nent glabella to a rounded occipital bulge* The two heights, ba- 
sion-bregma and auricular, differ by over 20 mm., whereas in the 
earlier Javanese skulls the differences are only from 12 to 15 mm. 
This reflects a change in the morphology of the brain ease. 

In 194?, Weidenreich observed that the truly primitive brain 
cases, including those of Pithecanthropus, Sinanthropus, and 
Solo, differed from those of modem men in two related respects.’ 
In the more primitive types, the upper profile of the brain is 
nearly flat; in the more advanced ones it is humped. In the more 
primitive skulls, the floor of the brain case is virtually flat, while 
in the more advanced ones it is bent downward at both ends, as 
well as in the median sagittal line. Tliis is caused by the growth of 
the parietal lobes of the brain in the center, and by the growth of 
the middle lohc of the cerebellum, which is concerned with vol- 
untaiy movements of the muscles, particularly those of the limbs, 
including the fine movements of the hands in skilled work. Among 
other effects, this bending lowers tlje base of the brain relative to 
the position of tlie ear hole. It is hard to observe this phenomenon 
in W-i because of breakage, warping, and poor cleaning, but in 
the occipital bone of W-2 the concavities that hold the base of the 
cerebellum and the occipital lobes of the cortex are cupped in¬ 
ward and downward. Wadjak man's brain was not only curved 
on top but it also had acrjuired the bending specified in ^^eiden* 
reich s study. In these respects as well as in absolute size his brain 
was more evolved than that of Solo. 

Morphologically, the Wadjak brain cases resemble those of 
Pithecanthropus and Solo in a familial way, There are stilt planes, 
although the contours are more nearly round, tire mastoids are 
still large, and the temporal muscle lines still follow the contour 
of the skull roof. The forehead is sloping and extends upward and 
backward from glabella without a marked depression. Althougli 
the zygomatic arches are gone, enough is left of the zygomatic 

' WeideoKltli: ■‘Soiw parUcuIiin of ind Jjfain (,f hDiutoid* smd 

man ud withrvpold.,- 

jUPA, Vo!, s. No. 4 ( 1947 >, pp. 387-448. 
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process of the left malar of W-i to indicate a bizygomatic diame¬ 
ter above tlie modem Australiaii maximuin. 


The Wadfak Faces 

W-i has a large face. It is long, broad, and flat. The brow ridges 
are hea^y only over the nasal region, and the nasal bones take off 
from the frontal without much depression, but with more than we 
have seen previously. The nose is exceptionally flat, the interorbi¬ 
tal distance is wide, and the orbits wide and low. Although W-i’s 
face is too battered, bruised, and poorly cleaned to permit accu¬ 
rate measurements of tlie chords and subtenses needed for the 
flrst, third, and fourth indices of facial flatness, I have ventured to 
try the second, or simotic index, which expresses the degree of 
flatness of the saddle of the nose, It is 24,7(?),’ which, if correct, 
places W-i in the company of Negritos, Negroes, Bushmen, and 
Hottentots, and gives her or him a slightly flatter nose than the 
means for living Papuans and Melanesians. Because Wadjalc s's 
upper facial region is in better condition, it Is possible to calculate 
the first index, the frontal index of facial flatness. This is iS.6, right 
in the middle of the range of means for recent Australian aborig¬ 
ines and Tasmanians and inside that of Papuans and \felane.sians. 

In W-i the alveolar protrusion is tremendous, and its appear¬ 
ance is exaggerated by the flatness of the upper part of the facial 
skeleton. In both specimens the nasal aperture is very broad and 
its border guttered, as in Fitliecantbropus 4. The palates are 
long, broad, and deep, within the metrical ranges of modem Aus¬ 
tralian crania in all three measurements, but definitely smaller in 
every way than our only previous specimen from this area, Pithe¬ 
canthropus 4, 


The Wadjak Mandibles 

Oon first virtually complete mandible in tire Pithecanthroptis- 
Australoid sequence is that of VVadjak a, What is missing on one 
side is present on the other. Because the palate of W-2 does not 

’ The queslion rwA huUcals that the figure is oot cettaui, because of btealc- 
age. 
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fit it perfectly, it is apparent that the palate has been widened in 
the region of the right second and third upper molars in back of a 
break line. Tliis distortion has been allow^ for in the figure for 
palate breadth in Table 38. 

The first thing that one notices about this mandible is that it 
looks modem because it has a chin, but after a little handling and 
matching with other mandibles a second fact becomes dear—^this 
is a very large, heavy jawbone. It is just as large and heavily built 
as Pithecanthropus B. In other words, in the Pithecanthropus*Aus* 
traloid line as seen in Java, the lower jaws remained e<)ually large 
and strong for over a half million years. The Wadjak 2 mandi¬ 
ble is also just as large and heavy as the famous Heidelberg jaw 
from Germany, which is at least 360,000 years old. But morpho¬ 
logically the Wadjak 2 mandible is more advanced than either 
Pithecanthropus B or Heidelberg in that it has a r^Kin , 


The Wadjak Dentition 


In THE upper jaw there are two, three, or four specimens of 
every tooth except the incisors. In general, these upper teeth are 
as long as those of P-4 anteroposteriorly, but narrower labioUn- 
gually. The indices of robusticity (length times breadth) are thus 
lower. In particular, the second upper molars of both Wadjak 
specimens are smaller in every way than those of P-4. Although 
the Wadjak upper teeth run a little larger than the modern Aus¬ 
tralian mean, they are well within the modern range. Also, for the 
first time we find the modem size sec^uence in upper molars, in 
which the first molar is the largest and the third the smallest. ' 

In the lower jaws there is at least one tooth for each place in the 
row. What has been said above about the sizes of the upper teeth 
in comparison to other specimens and series is e(|uatly true of the 
lowers. In the Wadjak 1 mandible the molar sequence is also the 
same as in, the upper jaw, but in the Wadjak 2 mandible the 
third molar is larger than the second. 

Among the Australian aborigines the cusp number for each 

molar tooth is usually that is, all three upper molars have 
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four cusps, and all three lowers have five. In Wadjak 1 it is 


5-4-5' 


and in Wadjak 2 it is ^ ^ Both Wadjak 1 and Wadjalc 3, th«(», 
5 4 S 


had few'Ci cusps on their molars than any of the Pithecanthropus 
specimens; and Wadjak I's molars were a little more reduced, 
that is, advanced, than tliose of the average modem Australian 
aborigine, whereas those of Wadjak » are identical with aboriginal 
teeth. 

Only the teeth of Wadjak 3 are well enough reproduced in pho' 
tographs or casts to permit the study of other details. Each upper 
canine has a teatlike ridge running up the center of the lingual 
side, reaching from the base of the crown to die level where the 
crovm is worn (about 6 mm.) Comparable but narrower ridges 
are found on the lingual sides of the upper left canine and on all 
four lower incisors. On the upper left canine, the edges of the 
tooth are raised. These features are common in Australian teeth. 


The Significance of Wadjak 

The stuoy of the two Wadjak specimens completes our series 
of four consecutive populations that lived in the center of one of 
the smaller islands of central Indonesia during the Pleistocene, 
This is hut a tiny fraction of the total area presumably occupied 
by members of the Pithecanthropus'Australoid line during a pe¬ 
riod of over a half million years. It shows continuity, variability, 
and evolution. Homo erectus was still alive there less than a hun¬ 
dred thousand years ago, and Homo sapiens appeared there ten 
thousand years ago or earlier. Sometime between Solo and Wa¬ 
djak, the transition was made. 

But it was not necessarily made in Java itself. The Djetis Pithe¬ 
canthropi, the Trinil Pithecanthropi, Solo, and Wadjak may rep¬ 
resent successive invasions from a center of Australoid evolution 
somewhere in the north, such as Siam or Indochina, where there 
have been no Duboises or von Koenigswalds to seek out fossi} 
men, ff Java was a periphery of southeast Asia, Australia is a pe- 

’ "Tlkfr SigDlSconce of Wadjak Mas"; aikI also observAlion of ciifts. 




4o 6 PithecantfiTopus and the Austrtdo^ 

ripheiy of Java, Bearing in mine! the principle that the outer pe¬ 
ripheries of zoogeograpltic regions tend to be inhabited by archaic 
kinds of animals, let us see what Australia has to offer in the fos¬ 
sil-man line. 


FosstZ Man in Australia 

We do not know when human beings first began to bother the 
kangaroos by appearing in Australia, but it was undoubtedly later 
than man's first appearance in any other continent, except Ant¬ 
arctica. The first people to reach North America had a broad 
Pleistocene highway to walk over. The level of the earth's oceans 
controlled their lime of passage. The first to reach Australia and 
New Guinea had no such dry road, for the islands of Wallacea 
rise steeply from the sea, With or without the presence of the 
Sunda and Sahul shelves, whoever made the crossing still had to 
hop from island to island on rafts or small boats, and the greatest 
distance that had to be traversed was about 50 miles, 

Wlien the great shelves were above water, migrants could enter 
Australia by way of Timor as easily as they could get to New 
Guinea via the Moluccas. When the shelves were submerged, New 
Guinea was the only feasible port of entry, Which route was used 
first we do not know, nor are we sure that the Timor-Sahul Shelf 
route was used at all, but the present distribution of racial traits 
in the entire Australian faunal area favors the latter. 

The only concrete evidence favoring a late Pleistocene date of 
entry is the age determination of the Aitape find, which is still an 
isolated discovery and needs confirmation. The oldest Carbon-14 
date yet obtained from an archaeological site is 6,740 ± lao b.c., 
for Cape Martin, South Australia,'' associated with an archaic cul¬ 
ture known as the Tartangan. Because a still more primitive cul¬ 
ture, the Kartan, has been found in several sites below the Tartan¬ 
gan, Tindale estimates tliat the Kartan must have begun at least as 
early as 9,000 b.c.‘ No evidence is yet available which indicates 

*D. J. Mulvaney! "Auatraliw Radw-cirtion Daeci,” Anli?u% Vol, 35. No. 
137 i 1981), Pp- 37-9- 

*N. B. Tintlak; “EceJogy of Piimitiv* AborigiiwJ Mao In Aujtfalfa" b) 
A. Kcast, B, Li, Croebor, and C. 5 . Chrutlaii: "BiDgeociapby and EcoJoev in 
Australia." MB. Vol. S (igsa), pp- 3S-51. 
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that entrj' took place before 10,000 b.c.^ the very time when Mon¬ 
goloid peoples had, as we sliall soon see, begun pressing into 
southeast Asia out of China. 

Linguistic evidence suggests that the dispersal of the Austra¬ 
loid peoples occurred less than 10,000 years ago: as eitplamed in 
Chapter i, languages lexically related to one another can be no 
older. All Australian languages are mutually related. The Papuan 
languages probably belong to the same family; so apparently does 
Andamanese (the languages of the Andaman Island Negritos) 
and even, it has been claimed, the Mon-Klimcr languages of 
southeast Asia, which are spoken by Mongoloids, and of parts of 
India, where they are spoken by both Mongoloids and Austra¬ 
loids. 

Whatever the archaeological and linguistic evidence may 
prove, we liave a ntimber of nuneralized human remains from 
Australia, and more effort has bceen spent in discussing their ages 
than in describing them. Of the lot only tlirce have been tenta¬ 
tively accepted by the profession as having any antiquity: Keilor, 
Talgai, and Cohuna. 


The Kedor Skull 

1ip4o a fossil skull was found in a sandpit in a place called 
Keilor, ten miles north of Melbourne, It is heavily mitieralized and 
a Carbon-14 date for the same terrace, but not the same site, is 
6,550 ±250 B.c, (W-iSg), well within the range of the Cape 
Martin date. Tlie Importance of tliis skull lies not in its age but in 
its close resemE>bnce to Wadjak 1, which Weidenreieh found to 
be within the range of twins.^ This resemblance has been some¬ 
what reduced by new measurenwnts of the Wad]ak-i cast, but it 
is still there. If not identical twins, they could have been brothers. 
Keilor was an adult, and apprently a male, but this is not cer¬ 
tain. 

* WcjdfTueich: tTcilDr Skvill: a Widjilc Type from Southeast Aurtrolia," 

A!PA, V0I. 3, No, 1 (1945)'. PP- 31 - 3 #, 

J. WuncIcHcy; 'The Koilof Skidl, Anatomical DeicripliDii.," MNMM, No. 13 
(>943). Pp. 57-70- 

W. Adam: The Ke/Iw Fo«il SltuU, Palate and, Upper DehUJ AMh." .UNAf.W, 
No. 13 (i943h PP- 7 ^-S. 
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The published cranial capacity, 1,593 greater than the top 
of the Austrahan range. When recalculated with the formula used 
for Wadjak 1, it reduced to 1,464 cm., which is a more realistic 
figure, close to the new figure for W'adjak 1. Keilor's face was of 
moderate length, his nose flat, his orbits low. He had the same 
Negrito-Bushman look seen in Wadjak 1. This settles the question 
whether people with this kind of face could have been in any way 
ancestral to the more pointed-faced, Uving aborigines. 


The Talgai SkuU^ 

The Talcai skull was found in 1864 at Darling Downs, 
South Queensland. It lay seven feet down in undisturbed clay un¬ 
der black soil, near the top of the clay, The skull eventually 
reached the University of Sydney, where it was described in 
1916, hut One upper left median incisor tooth remained in Queens¬ 
land because its owner refused to sell it. The skull was heavily fos¬ 
silized and badly crushed. Shortly after death, however, someone 
had removed the front part of the base in the usual way and pre¬ 
sumably for the usual purpose. It was apparently a male, four¬ 
teen to sixteen years old, The skull is smaller than Keilor, with a 
cranial capacity of about 1,300 cc., and it is as low-vaulted as 
Solo. Altliough its brow ridges are moderate, it has a nuchal crest, 
and altogether it is a more primitive specimen than Keilor. The 
palate is as largo as that of Wadjak a, and nearly square; the mo- 
lar-premolar rows are nearly parallel, and the canines and inci¬ 
sors foma nearly a straight line across the front. In this respect it 
resembles the older Pithecanthropus 4. although there is no evi¬ 
dence of a diastema. 

As neither wisdom tooth had erupted, Talgai had died young, 
but he had lived long enough to wear the crowns of his first molars 
down to the dentine. His teeth are larger than those of either of 
the Wadjaks or of Keilor, and approach those of Pithecanthropi 4 
and B in size. In fact, his canine is a shade wider mesiodistaUy 
than P-4 s, but it is not as thick labiolingually. The premolars and 

' S. A. Smith; 'The FtMil Hiiman Skull Faund at TaJeal, OiwrultiuL'’ TRSL 
(B>, Vnl. aoS £ 1916351-87. 
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first molar are nearly as large as P-4’s but his second molar is con¬ 
siderably smaller, as in modem skulls. 

Despite his big teeth, Talgai did not resemble the Javanese 
skulls facially. Metrically, the skull falls at about the middle of the 
modem Australian range in details of the nasal skeleton and or¬ 
bits, Morphologically, it is not very flat-faced, but has a depressed 
nasion and a rather beaky profile. Its features are run-of-the-mill 
Australian. If it and Keilor were contemporary, the facial fea¬ 
tures of the Australian aborigines were variable at that time, as 
they are today. 


The Cohuna Skull* 

T11 £ T HI a D and last on our hst of moderately W'ell authenti¬ 
cated Australian skulls of some antiquity is Cohuna, found in 
1925, two feet below the surface of tlie soil, in the Murray River 
Valley on the edge of Kow Swamp, Cohuna, Victoria. The skull 
was completely mineralized and filled with silt. Nearby were 
about fifty pieces of equally fossilized skulls and bones which 
have not been described, and eleven recent aboriginal skeletons. 

This skull was mutilated twice. Immediately after death some 
fellow-aborigine broke off the base to get at the brain. Thousands 
of years later a modern, white Australian who owned the skull cut 
from it two perfect circles of bone, each 27 mm. in diameter. As 
one of these circles included inion, it is diflicult to reconstruct 
the nuchal border of the occipital bone. Although the cranial ca¬ 
pacity has not been published, the von Bonin formula for Austra¬ 
loid skulls places it well over 1.500 cc. This figure is probably 
much too high because the forehead is exceedingly low and slop¬ 
ing, and the auricular head height of 12£(?) mm. represents a 
peak rather than a plane. Without <!oubt, the true capacity of this 
skull falls within the modem Australian range. 

Aside from the extreme slope of the foreliead, which rivals that 
of the Pithecanthropi except tliat it continues up farther, and its 

*N, W. C. Macliiloxhi “TTie Cnhuni Cnniiim, Hillary nnd CommeqUry from 
Nov. tQ4s to Nov. iftSi." Woniind, Vol. 4, No. 8 (tss*), pp. 307-49, 

D. J. ^fahony, W, Banifpvanjith, F, Wood-Jon«, and A. S, Kenyoo: 'Fo^l 
Maii in the State of VldoriA, AwtraUa,’’ ftfCC, {i6th)i WAxhiogton, 1936, pp. 
«33S^. 
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very heavy' brow ridges, this skuU ts notable for its tremendous 
prognathism, and its wide bizygomatic diameter, which exceeds 
the modem Australian range. Furthermore, the palate vras not 
horseshoe-shaped hut rectangular. Unfortunately we have no 
measurements of the teeth. Although its face is extremely long, its 
features, like Talgai's, are Australian. Its nasal root is deeply sunk 
under the brow ridges, and its facial profile is not flat. 

The Pithecanthropus-Australo^ Line 

These three skulls, Keilor, Talgai, and Cohuna, whatever their 
ages, definitely link the living Australian abori^nes to the succes¬ 
sion of four pleistocene populations in Java, and to the Aitape 
brain case from New Guinea. Dubois first saw this connection and 
Weidenreich agreed with him. It has been more recently accepted 
by Boulc and Vallois, and by Piveteaii. Pithecanthropus of course 
is extinct, and so is Solo man, but neither died without progeny. 
Their extinction took the well-known form of evolution by suc¬ 
cession, or, more simply, of evolving into something else. 

When the ancestors of the Australian aborigines and their is¬ 
land-dwelling neighbors arriv'cd at their present homes, they were 
already marginal people; and after they had settled there they 
fell into a marginal geographical pattern of their owm. Among the 
living aborigines, for example, the curliest hair and the heaviest 
brow ridges are found on the peripheries of the continent and its 
offshore islands. Whether this implies a succession of invasions, a 
slow trickle of genes from the northw'est during the period of 
Mongoloid pressure on southeast Asia and Indonesia, or local 
evolution radiating from a central Australian focus, we do not 
know, nor is the question pertinent to the thesis of this book. 

Some evolution has proI>ably been taking place, but, as one 
would expect in a marginal area of the Southern Hemisphere, 
its over-all rate cannot have been rapid. One still finds recent abo¬ 
riginal female skulls with cranial capacities of 930 cc., 946 cc,, and 
956 cc. whose owners apparently met the demands of their cul¬ 
ture well enough to live to maturity; * and I have myself measured 

* op. cit 


411 


The Mapa Skullcap 

a living married woman named Topsy (see Plate XXXII) with a 
head length of 184 mm«, a breadth of 121 mm., and an auricular 
height of 109 mm., flesh included. Her cranial capacity was under 
1,000 cc. and she was a normal member of Tiwi society, described 
in Chapter 3. 

This study leads to several conclusions. One is that the Austra¬ 
lian aborigines are still in the act of sloughing off some of the ge¬ 
netic traits w'hich distinguish Homo erectus from Homo sapiens. 
Another is that, as rates of evolution differ in different parts of 
the world, populations belonging to a given evolutionary grade in 
different places cannot be closely related if their life spans are 
hundreds of thousands of years apart. Having established a base 
line of evolutionary tempo for the Pithecanthropus-Australoid 
line, we can, in subsequent chapters, see how it matches the rates 
of other lines. 

Human Ecoluiion North of Java in the Pleistocene 

HAVtKC LEFT two areas of Light, Java and Australia, we now 
enter a realm of virtual darkness. The skeletal history of tlie more 
northerly parts of the Eastern Oriental region is extremely frag¬ 
mentary, consisting almost entirely of a few scraps of bone, a 
handful of teeth, preliminary notices of two or three newly discov¬ 
ered finds, and that is all. Only two finds can be definitely called 
Pleistocene, those of Mapa in south China and of the new skull 
from the Niah Cave of Borneo. 

The Mapa Skullcap 

The olper of the two is the Mapa calva, probably that of an 
adult male, found in the province of Kwangtimg, south China.' 
Its date is late Middle or early Upper Pleistocene, later than ei¬ 
ther the Djetis or the Trinil Pithecanthropi and probably earlier 
than Solo. It consists of the frontal, parietal, and nasal bones and 
the lower border of the right eye socket. As it bears certain rcsem- 

* Ju-Kon;; Woo: “Foe.^il Human SktiH ot Early Palcanthmpli: Stage Found at 
Mapa, Shaotjuan. Kwangfung Province,’* VP, V0I. 3, No. 4 [ 19^59). pp. iy6-8a. 
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blances to both Solo and Sinanthropus, it can best be studied after 
we have described the latter in tlie following chapter. It is men¬ 
tioned here merely to set the northern boundary of the area we are 
talking about, at the time it lived. 


The Upper Pleistocene Skull from Niah Cave^ 

North Borneo 

I tg59 Tom Harrison, who had been excavating the vast and 
famous cave at Niah, North Borneo, for several years, discovered a 
human skull at a depth of eight feet four inches. It was associated 
with chopping tools and large, coarse flakes, comparable to the 
Soanian of India, and it has been given a Carbon-14 39 t* 

600 ±; 1,000 years ago by the Groningen Laboratory.’ This makes 
it possibly as old as Solo and certainly older than Wadjak, and 
about as old as the Rrst Upper Paleolithic men of Europe. 

It is the skull of a youth between fifteen and seventeen years 
old, probably female, definitely .sapiens, and equally definitely 
Australoid. Its closest resemblance is to the skulls of modem Tas- 
tnanians. It has very little brow-ridge development^ a deep nasal 
root, and a vertical foreheads The parietal bones have high^ promi¬ 
nent bosses; the occiput is well roiinded; and the mastoids are 
ifmall. The palate and teeth are smaller than those of the fossil 
Australian skulls but comparable in size and shape to those of liv¬ 
ing Australians and Tasmanians. The face is short, the nose broads 
The tracks of the meningial arteries on the inside of the parietal 
bones are modem in complexity and form. 

This skul! indicates that, by the time of the Gdltweig Inter- 
stadial in Europep or about 38,000 B,c.p the Australoid subspecies^ 
at least in BorneOp had crossed the threshold between Homo erec- 
ius and Homo sapiens, either through local evolution alone, or 
as a result of gene flow from the Mongoloid region to the north. 

* W. G. Solhelm til *Thc Prewiil SCitiu eaf thu 'Paleolithic' bn aomco," 

VqL 2, No. a of 19s® (Hong Kong, 1960), pp. 83-90. Tin? C>m date niuiiW is 
GRCH338. 

D. K. B?olhw-elh ''Upper PIcbtoecne ilyman SkyU f^om the Niaii Cavep Sura- 
wakr SW/, Voh flu No. 15-18 (Jgfiob pp. 
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The Mesolithic-Neolithic Transition fn Indonesia 

Following the time of the Niali skull, we must jump at least 
25,000 years until the end of tlie Pleistoeene, and later. The main 
seat of the Australoids then shifted from Indonesia and southeast 
Asia to the Australian region, whereas in Indonesia and southeast 
Asia Australoids were gradually replaced, except in a few margi¬ 
nal refuges, by Mongoloids. VVe would like to know the details of 
this replacement. When, for example, did the ancestors of the 
Negritos shrink to their present size? Did they do this in one or 
several acts of shrinking? When did the Mongoloids come in? Did 
they first arrive as food gatherers, and in later waves penetrate as 
agriculturalists, or was the first wave already agricultural? 

W^e cannot answer these questions satisfactorily because the ex¬ 
isting skeletal material is scanty, and what little has been found 
has been inadequately described. It seemed less importaitt to its 
discoverers than the older, fossilized skulls and bones, and it is 
mostly fragile and hard to liandle. Abo the arcliaeological se¬ 
quences in tins area have not yet been fully clarified and co-ordi¬ 
nated. The term Neolithic does not in itself distinguish betw^een 
food-gathering and food-producing cultures but seems to include 
some of both. Finally, it is hard to tell wliicb of the different 
“Mesolithic" and "NeoUtluc" tool industries evolved locally and 
which were deri ved from outside. 

About the same time that he discovered the VVadjak skulls, 
Dubois also found a skeleton in a cave near the ancient lake of 
Wadjak. It was less fossilized than the Wadjak l>ories, and cov¬ 
ered with red ochre. Dubois identified it as Mongoloid.* It was 
round-headed. In another cave at Bodjonegoro, also in Java, in 
what may have Ijeen a Mesolithic deposit, although it could be of 
later daie, P. van Stein Callenfcls ' found some scraps and bits of 
human skeletal material. Of these, three molar teeth were meas¬ 
ured. They are too big for Negritos, and a little too big for Java- 

* PubDij: “'Tlve FosiU Mad of Wodjmk, Java,” FKAW, VoL 

No. 7 (igai ). 

The Si&ne Age of Indoneek (The Hjiguc: Martin NJjholT; 

1057). PP 7^ 
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ne^e, who for small people have large teeth. They fit easily into the 
FUhecanthropus-Wadjak size range.* 

In the nearhy cave of Sampoeng, in a series of "Neolithic” de¬ 
posits, CallenfeU and his associates found a number of burials. 
W. A. Mijsberg was able to restore one cranium, called Sampoeng 
F.* He measured this cranium and its teeth carefully. In every one 
of ten cranial dimensions, and in eight of nine cranial indices, it 
falls within the modern Javanese range as determined from ca¬ 
daver material in Batavia. The one exception is the upper facial 
index, in which it exceeds the range, but this index depends to a 
certain extent on diet, because heavy chewing spreads the zygo¬ 
matic arches and increases the face breadth. As the teeth also 
match those of the Batavian cadavers in size, we may well believe 
that this skull belonged to an early Mongoloid ancestor of the 
Javanese, whether agricultural or not we do not know. 

To the east, in Celeljes, two energetic Swiss cousins, Paul and 
Fritz Sarasin, discovered in 1902 a tribe of backward folk living 
partly in caves. They took various measurements of these people, 
who were called Toala, and excavated the floor of the caves they 
lived in, discovering some artifacts and a few human bones,^ As 
a result of this research, they became convinced that the Toala 
were close kin of the Veddas, a hunting people still living in Cey¬ 
lon, who are actually small and primitive Caucasoids. They drew 
this conclusion both from their study of the living and from their 
examination of the skeletal remains exhumed from the floor of 
the cave. This identification snowballed during the last half cen¬ 
tury, until the presence of Veddoids in Indonesia, and in Malaya 
as well, became textbook dogma. So it has remained, although 

» Left tipper first nwlar is la g mm. in siitmi|MstcTlor length nwl 13.1 nun. In 
labiollngual breadth. The right tipper first molar is ts.8 mm. by 13.4 mm.; a lower 
third Is 13.0 Rim. by 13.3 mm. 

A. Mijsbor^; "RKherche? lur Ics Rc5t<s Humnim de Cocwifl^Lawa I 
Snnipcicng et dw Sites Fr^historiquK i BodjionegmtP (Java)/' ki Homma^e rfu 
ArchHihgitfUB d^M lnd& NietiandaiKH du Premier CangrSs da Pr^hii- 
tQFiem iTEitrimeOrimi d //ofwf, 26-ji Jan. iitja fBalaviii: Roy ale des 

Arts rt ScwtM?€Si 1933}. 
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Mijsberg refuted this identification before 1950.* He measured the 
living and found them no diferent from the other more or less 
Mongoloid inhabitants of Celebes, particularly similar to their 
neighbors the Buginese, He measured also some sub-Recent 
skeletal material from the cave of Bolahatu, Lamontjong Cave 
(excavated by the Sarasins), Panganrejang Cave, and Lompoa 
Cave. 

From 5 olal>atu came one calvarium and a mandible. Available 
measurements for both are within the Buginese range, and the 
minimum frontal forehead breadth of 98 mm. is too great for a 
Vedda, and so is the mandibular height of 31 mm. One female 
skeleton from Lompoa Cave was four feet eight inches (142 cm.) 
long, which is in the Pygmy range, but many living Indonesian 
women are equally short. Tlie teeth are also small, smaUer than 
those of living Buginese, but within the Javanese range. 

This material, on the whole, indicates that the people who lived 
in the Toalian caves in geologically Recent times were similar to 
the living inhabitants of the region. The deposits in the cave in¬ 
clude Bronze Age artifacts, and also "Neolithic*' implements that 
are called Toalian. \Vhether the people whose skeletons Mijsberg 
measured were food gatherers or slasb-and'bum cultivators is not 
known. 

Moving on to Sumatra, we come upon a report that "a few 
fragments of skulls, hardly sufficient for a final racial determina¬ 
tion, were found in one of the shell heaps of north Sumatra, . . , 
Watsl . , . came to the conclusion that they showed Papuo- 
Melanoid racial characters.”* Finding Fapuo-Melanesian charac¬ 
ters in Sub-Recent but prehistoric bones was a favorite sport in 
southeast Asia at that time. We cannot be sure tliat the Suma¬ 
tran cranial scraps did not belong to Negritos, 

In the Philippines, a Negrito skull was found, before 1921, 

* D. A, Hooijer: pud Other Mimmsifs fmm ToallaTi Sitfa in S. W, Cek- 

b« “ FKAW, Sec. a, VoL 46. No. a (PP- espctwHy 59-74- 

*R. Heiae-Celdcm: ‘^PretiistoTic ResL-arih in the Nctherhuick Indies," in 
P. Hoaig ajMJ F. Ver^kranip eds.: Sden«? and Sdenrurli fn the Neth€rUmdj Indiet 
(Mew Yorls: Chronk:^ Bcrtanica Cc-; i94S)'t pp^ ^ 29^-67. After J. Watsl: “Pr^hw- 
toruchc Mmsclienrestc ani d™ xSifiiiclielhijgcl van BinJpil-Tankiang in Nurd Su- 
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tinder len feet of alluvial deposit below the Rio Pasig in Manila.' 
Tbisis the first Negrito skull we have unearthed, but unfortunately 
it cannot be dated. 


Mesolithic and Neolithic Remains from Indochina 

With a characteristic interest in archaeology, the French eJtca- 
vated widely tn Indochina during the last quarter of the nine* 
teenth century and well into the 1930's, stopping only with the 
advent of World War IL They found three principal post- 
Pleistocene cultural levels: a Mesolithic, then an early Neolithic 
characterized by stone axes polished on the cutting edge only, 
and finally a late Neolithic with axes polished all over. In all three 
periods, the fauna was the same as that of today, except that no 
bones of domestic animals have been found. Exactly when agri¬ 
culture came in we do not know, but it is difficult to understand 
why these people needed the vast numbers of axes they made un¬ 
less they were clearing garden patches, or at least ringing the 
bark of trees in preparation for burning. 

Up to 193 ®p * total of thirty-five skulls intact enough for study 
had been found and more or less described.* Almost all come from 
Laos, although some are from Tonkin. This region is close to the 
Chinese border. Most of the remains were found in grassy country 
well over 3,000 feet high, on the main invasion route of Mongoloid 
peoples into Indochina. Not only was this highroad extensively 
used in historic times; it is even serv'ing this purpose today. The 
Miao tribes of southern China advanced a full six degrees of lali- 

»D, Snnehez y SimcHM: "Un naneo hitnatw prehut^icq dt Manila fFlU- 
pinu),” MR^E^ Vol. J i (igai}, 

P. Hutid uul E. Sauiin: "etat Artticl de k Cranktlogw IndodiirKiSse.'* BSCI. 
Vol. as, No- 1 {1B3S), pp-1-104. 

^ Htiard nnd &mnn; Qp- dt, 

J. Fiwnagel and E, Saiwfu; "Note Prfliniinjiire sur In Formations CdnojoinuM 
et Plus Bd<:«itcs de h Chatne Annamltique Srptnnlrioniilc ct du IJnul Lnos." 
BSCt, Vdl, 31, No. 3 (1936). pp. j-48, 
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Vr. SlaHcuu Prfhwlorltiues de KtJo.Phay, de Lai-Ta, ei dc Banfi-Mac. danj l« 
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N^oljllilque Sup^rimite dans Je flaul-Tonkin," BSCi, Vol, 13, Nat, 1. 3, 3 {1935}. 
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tude southward over it in tlie century' that ended in tJie 19130’s. 
If we are to find the earliest Mongoloid skulls in southeast Asia, 
this is the place to look for them. 

Luckily, an early Mongoloid skull has been found there, at Tam 
Pong.'* It belonged to a young adult female about twenty years 
old, who bad not yet out her wisdom teeth. A stature of about 
five feet two inches (157 cm.) has been calculated from her 
long bones. The skull is of modem size, with a capacity of over 
i.3S«> cc. It IS delicate in structure, well rounded^ lias no brow 
ridg es but does have well-developed ma.stoids. The orbits are not 
as high as in most Mongoloids^ but the interorbital distance is 
great, and tlie nasal bones lie flat. Although the nasal opening is 
wide, the bones themselves are very narrow at the top^ and con¬ 
stricted below naslon. The face is long and wide^ aod the malars 
(cheekbones) are salient below the lower orbital margin. There 
is no canine fossa. The palate is large and parabolic, the chin 
well developed. There is no progtiatl^ism. 

The skull is certainly neither Australoid nor Negrito. It must 
then be either Caucasoid or Mongoloid. The shape of the orbits is 
Caucasoid, but the structure and prohntsion of the malars, the 
length of ihe upper face^ the shape and flatness of the nasal bones, 
as well as the glittering at the border of the nasal opening, are all 
Mongoloid, in a general sense. I am satisfied with the conclusion 
that Mongoloid food gatherers ha<l begun to enter southeast 
Asia from the north fairly early in postglacial times. As Laos is a 
northern frontier country, this evidence does not indicate how far 
south these Mongoloids penetrated at what times. That they did 
not immediately replace the earlier peoples can l>e seen from a 
study of the Lower, or Early, Neolithic skeletons. 

From the site of Tam Hang come four adult skeletons of the 
Low^er, or Early Neolithic^ the time of partially polished axes and 
no domestic animals. Two are males and two females. Bath fe¬ 
males were pregnant. The males are numbered S-3 and S-5, the 
females S-2 and S-4. 

Starting with the female S-2, we note that although most of 
the face is missing, the mandible is present, Thb is a remarkably 
short skull, but the breadth and height dimensions make up for 

• Ftomaget and Sdurin: lip- dL 
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its deficiently in length, giving it a cranial capacity of about 
1,23,0 cc. The skull is thin and infantile, with a straight forehead; 
the mandible modem and tiny. Without reasonable doubt, this 
woman was a Negrito, resembling the modem Andamanese in 
cranial structure. Her stature, four feet eleven inches, or 150 cm., 
lies on the upper border of the Negrito range. 

Her companion, the male S-3, was an inch shorter, or 147 cm. 
tail; and bis cranial capacity, 1,430 cc., was greater. This skull is 
practically complete. It is delicate, well rounded, somewhat bulb¬ 
ous in the forehead, uith an open metopic (frontal) suture, small 
matars and a feeble development of the zygomatic arches, a 
sharp-bordered nasal opening, a straight eliin, and no progna¬ 
thism. He, too, was a Negrito. 

S-S, the other male, has no cranial base, and most of the face 
is gone, but the mandible is there. The cranial capacity is about 
1,340 cc. The skull is narrower than S-z or S-3, and its orbits 
seem to be higher, although it is difficult to tell because they are 
incomplete. Unfortunately, we do not know how tall it was. Fmm- 
aget and Saurin suspect that it is not fully Negrito, and they may 
be right. 

S-4, our second female, is nearly complete. The skull is broader 
and higher than the others from the same site, and it has a much 
more massive face, fts malars profect forward, but not as much as 
in the Mesolithic skull from Tam Pong, which it resembles in 
many ways, including the fact that it has high orbits and alveolar 
prognathism. Her stature of five feet one inch, or 155 cm., is too 
great for an ordinary Negrito woman. This individual may repre¬ 
sent a Aiongoloid-Negrito mi.icture, if not a full Mongoloid. 

In sum, this little group of Early Neolithic people interred in 
the site of Tam Hang were Negritos—^who had begun mixing with 
Mongoloid peoples from the north—Mongoloid of the same 
general type as the Mesolithic u-oman of Tam Pong. The Negritos 
were characterized by small stature; relatively long lower legs 
and lower arms- a delicate, somewhat infantile skull form that is 
rounder and higher than anything we have seen before; and small 
faces. 

In the same site, at the base of the Upper or Late Neolithic, a 
skullcap was found in a mutilated state. It had apparently been 
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used us a cup or how] and is a very long, narrow calva, with a 
cranial index of 70, a figure we have not encountered since deah 
ing with fully Australoid specimens. It thus represents a third 
element in the Indochinese population; we shall presently discuss 
this element more fully. 

Higher up in the Late Neolithic stratum in the Tam Hang site 
were found a group of one adult and tss'O juvenile skulls. Only one, 
that of an eleven-yearnrld, is complete enough to study. With a 
cranial index of 78, it is mesoeranial; its forehead is a little bulb¬ 
ous, its nasal root smooth, its face rather small even for its age, 
but it has alveolar prognatliism and shovel incisors. In general it 
seems to combine the elements of the Mesolithic and Early 
Neolithic specimens of the neighborhood. 

Other sites contain the skeletons of local groups quite different 
from those we have just seen. We find in them a new element, al¬ 
ready anticipated by the presence of the drinking-bowl caJva at 
Tam Hang. Nine skulls from Lang Cuom and one from E>ong 
Thuoc belong to tliis type, which the French call Melanesian, 
although they qualify a few as Indo-Melanesian and Australo- 
Melanesian. This new element is, simply, a very long and nar¬ 
row-headed skull, with an index in the low seventies, which is 
also high-vaulted, with the height equaling or exceeding the 
breadth.* 

The skull looks like an Australian aboriginal skull with some of 
the comers rounded off and the brow ridges and other bony 
struts toned down. The face also resembles a softened, less primi¬ 
tive-looking. Australian face. The relationsliip to the Australian 
type is clear. The reduction in primitive features could be due 
either to mixture with something else or to evolution. 

Personally I prefer the evolutionary explanation, at least as the 
major cause of this change, although mixture with both Negritos 
and early Mongoloids cannot be ruled out. Still, neither of these 
two would give these modified Australoids their extreme cranial 
form. Moreover, it seems to me a little premature to call them 
Melanesian, because that implies a Negroid hair form. We know 

* Simf of the skulls fnwn Lang Cuom and elsewhere were badly deFonned by 
earth pnrMure. which reduced [heir brcfldihi greatly. Cranial IndiM* la the W 
flxties in thli s«ie)! should be dlwounled. 
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nothing of the hair form of any prehistoric skull. The Melanesians 
of today are believed to be Papuans modified by fairly recent 
Polynesian admixture. If the skulls of Lang Cuom and elsewhere 
resemble those of Melanesians, this simply means that a mixture 
which took place in the FaeiRc islands also occured in Indochina 
as an independent phenomenon. In south-central India there live 
several million primitive agricultural people who speak languages 
of an Indochinese type. These tribesmen, the Munda, Ho, and 
Santal. are a mixed group, with three phenotypes predominating 
to a certain extent in individuals. Most numerous is an evolved 
Australoid, next a Mongoloid, and least a Negrito or Negroid. If 
the ancestors of these peoples came from Indochina, it is difficult 
to believe that tlie majority had curly hair. 

Six of the skulls at Lang Cuom were more or less Mongoloid, 
as were two from Pho Binh Gia and one from Keo Phay. Two of 
the Lang Cuom skulls were also credited with mixed Negrito 
features. Whatever the accuracy of these diagnoses, it is clear that 
the interesting mixture which we still see in south-central India 
was already in process of formation. Another conclusion is that 
the transformation of the countries of southeast Asia from an Aus¬ 
traloid realm to a southern extension of the Mongoloid fehensraum 
had not been completed by the end of the Lower or Early Neo¬ 
lithic; and the cranial material from the Upper or Late Neolithic 
is too scanty to indicate whether the great rush took place then or 
later. One suspects that most of the replacement occurred in the 
full light of history, after Alexander the Great had met his end, 
when the Chinese empire had begun its great expansion, which 
has not yet ended, and after the Chinese had started to squeeze 
'Tjarbarian" Mongoloid peoples like the Thai and Shan and Laos 
out of their cool mountains onto the steaming plains of the south. 
Migrating in tightly organi7;ed. Iron Age tribes, they pushed the 
aborigines before them. 

Bypassing Siam, which has to date produced not a single pre¬ 
historic human bone, because no one has really looked, we make 
our next stop at a kitchen-midden near Guak Kepah, Wellesley 
Province, Straits Settlements, where van Stein Callenfcls found a 
mandible in 193S' Th^J date is Mesolithic or sub-Reecnt, Mijs* 


Prekistoric Populations of the Wwfeni Region 4ZI 

herg, who studied it, considered it similar to the jaws of modem 
New Caledonians.* He was apparently impressed hy the resem¬ 
blance between certain stone discs witli double perforjitions found 
at the site and simitar ornaments vised until recently in New Cale¬ 
donia. As the New Caledonian mandibles are Australoid, this 
one may be called Australoid too, in a general sense. 

Sis skulls unearthed by I. Evans in various Malayan caves 
and rock shelters, notably Gunong Sennynm, Lenggong, Ciinong 
Pondok, and Bnkit Chuping, were studied by Dnckwortlv at Ox¬ 
ford * They are called “Neolithic,'’ mostly late, because stone tools 
were used well into the Metal Age, and lack faces. Ail of them 
follow a single pattern, that of the “Melanesians" of Lang Cuom, 
except that at least one, from Sennyum, is more rugged, with old- 
fashioned heasT brow ridges, and looks more like the Australoid 
prototype. We can skip Burma, which is as lacking in prehistoric 
crania as Siam, and push on to India, 


Prehistoric Populations of the IVesfem Orienfdf fiegion 

Today the eastern half of the Oriental faunal region is in¬ 
habited almost entirely by Mongoloids. Vet the evidence that we 
have jvist reviewed indicates that the ancestors of the Burmese, 
Thais, Indochinese, Malays, and Indonesians arrived in their pres¬ 
ent homes quite late. The movement southward out of China be¬ 
gan in the postglacial Mesolithic, reached its peak in historic 
times, and is still taking place in the sense that the Chinese them¬ 
selves are moving into southeast Asia. 

The earlier inhabitants of southeast Asia and Indonesia are rep¬ 
resented today by a few enclaves of Negritos and Australoids and 
by the food-gathering Mongoloid triljes, such as tlie People of the 
Veliow Leaves in Siam, the Knbii in Sumatra, and the hmans in 

^Mijsberf^; “On n Neolithic Palae-mdauMlan lower jaw found fn a Kitchen- 
middfn at Cnafc Kepah, Province Wellpilejf, Strafu Selticments," PUCPFA, 16*38 
{Pub, pp- 100-S. 

L. H. Owkworth: "HyniJtn Bemains from Rocfi-Shcltcr^ and Caws in 
F(Tnk, PftTinng, utmI Feilfcs nripd from JMBB, Vol. 12, PL a (1334). 

after Huflird pud SiiuHn. 


4^2 Fithecantkropus and the Amttaloids 

Borneo. There k no evidence to indicate that these culturally 
primitive Mongoloids arrived in their present homes before tire 
postglacial MesolithiCj and it is possible that some of them are 
feral, that is, refugees from agriculture. There are no primitive 
Caucasoids in the area^ and no evidence edsts that there ever 
were any, 

Wlien we cross the Burmese mountains into India, which geo¬ 
graphically includes Pakistan and Ceylon, we encounter a com¬ 
parable but diflferent situation. Here the majority of the popular 
tion, including speakers of both Indo-Eurcspean and Dravidian 
tongues, is Caucasoid. A minority of the Dra^idian speakers^ com- 
posed mostly of tribal peoples outside the caste system* are Aus- 
tialoid, and a very few are Negroid* but both have probably taken 
over Dravidian speecli from their culturally more advanced 
neighbors. 

India also shelters some Mongoloids, as for example the Khasis 
and Carps of Assam, but none of them are food gatherers and 
there is no reason to suppose them to have entered India before 
the Neolithic, The marginal* casteless groups of food gatherers* 
comparable to the Negritos* Sakai^ Andamanese* and so on farther 
east (the Andaman Islands are politically a part of India) be¬ 
long to three races; Negrito or Negroid, Australoid, and Cauca¬ 
soid. The Negnto or Negroid element is always found in mixture 
with Australoid* whereas the Caucasoid tribes are usually un- 
mixed. In central India there also live some agricultural tribes 
that speak three languages, Ho, Munda, and Santal^ related to the 
Mon-Khmer speech of Burma and Indochina* These people are 
Australoid with Mongoloid admixture. At least the Mongoloid 
element probably came in from the east in the Neolithic or later. 

In southeast Asia and Indonesia the earliest population was 
probably Australoid in the wide sense; the Negritos and Aus¬ 
traloids who survive there today can only be descended from this 
ancient polymorphic, and probably regionally variable, popula¬ 
tion pool. As India is also a part of the Oriental region^ it seems 
logical to suppose that the same is true there also, but we cannot 
test this hypothesis ade(]uate!y because we have little skeletal ma¬ 
teria! from the subcontinent, and none of it is ancients 

The oldest we have is seven skeletons from a site called 
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Langhnaj near Gujarat in West Pakistan, in the Indus Valley.' 
Buried in a habitation site with mesolithic implements and with- 
out pottery, they are probably older than the Bronze Age civiliza¬ 
tion of that region. Four have been partly described; three are 
called males and one a female. They were moderately tall people. 
One male was five feet seven inches in height (170 cm.), and one 
female five feet Four inches (162 cm.). Their lower arms and shins 
were moderately long compared to their upper arms and thighs, 
and they were of slender build. Their skulls are long and narrow, 
and the men had sloping foreheads, hut at least one woman had a 
bulbous one. Ownng to earth pressure, their facial bones are dis¬ 
torted. Nevertheless, one woman seems to have been prognathous, 
particularly in the upper jaw, and one man had a Caiicasoid- 
looking lower nasal skeleton. These people were either Caucasoid 
or Australoid, or most likely a combination of both. 

As the skeletal material from the Bronze Age civilization of the 
Indus Valley includes Caucasoid, Australoid, and Mongoloid 
skulls, all we know is that tliesc three subspecies were represented 
in northw'cst India as early as 2400 B.c." 

The circumstantial evidence of geographical distribution 
sUglitly favors the greater antiquity of the Caucasoids, because 
of the racial situation in Ceylon. Tliat island was settled by 
the ancestors of the Singhalese, who came from northern India, 
speaking an Indo-European tongue, about 500 b,c. Later, Tamil¬ 
speaking people from south India settled the northern part of tlie 
island. Both these peoples are primarily Caucasoid, although the 
Singhalese also contain a Mongoloid element. 

When the Singhalese arrived, tliey found the island occupied 
by tw'o groups of primitive hunters, which they called Yakkhas 
and Nagas.* Sometime between the arrival of the Singhalese and 
the period of European exploration and colonization, either one 
of these groups wiped out the other or they fused into a people 
called V'eddas. The lining Veddas are Caucasoid. Howe\'er, they 

r[. Karve and C. M. Kiiiulkar: ‘‘Fluman Bemains DlKovered So Far," in H. D, 
SanJbtliii and Karv^; FfdfnifTtoiV Report on the ThitJ Ctiferat Prehttiork Eipedf- 
rteii ( Bennhav! Time!! of India Press; i04S). 

•The slc!iil* a« In Caleutln, ihe postcraniAl boiwa in Karachi. 1 have esamined 
the slcutls. which Kive net been completely distoribcd in pubItcaUon. 

•N. D. Wijeskera: The People of Ceiflon (Colombo! Cunaacna; p, 3a. 
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are divided into clans, some of which are said to have light and 
others dark skins. Perhaps uniquely among simple food gatherers, 
they recognize some clans as noble and others as servile. These 
distinctions tend to substantiate the observations of the early 
Singhalese, that tlie aborigines consisted of more than one people. 

Recently Paul Deraniyagala, the director of the museums of 
Ceylon, and a well-known paleontologist, found six skeletons in 
southern Ceylon associated with a Mesolithic stone industry,’ 
These skeletons have been given a Carbon-14 date of 110 B.c. ± 
200 years, which places them nearly four hundred years after the 
arrival of the Singhalese. No trade goods were found with the 
burials as might be expected were this date correct. As the graves 
were shallow, the charcoal samples may have been contaminated; 
a somewhat earlier date would make more sense. 

One male skeleton had a stature of five feet six inches (167 cm.}; 
a female skeleton was five feet one inch (154 cm.) tall. In a series 
of 138 living male Veddas measured in the 1930s by J. R. de la 
H. Marrett, the mean stature was five feet one and a half 
inches, or 156-7® cm., and the range was from 134 to 172 cm,* 
These two Halangodans, although taller than most modem Ved¬ 
das, were within their stature range. 

Although from the published measurements it is not possible to 
calculate cranial capacity, this capacity is probably close to that 
of the Veddas, whose mean is 1,260 oc. for 138 males. The teeth 
also are of moderate size, comparable to those of living Singhalese, 
who are Caucasoids. I have been unable to find a published ac¬ 
count of Vedda teeth, but I have seen them on skulls and in the 
living, and am sure that they are at most only as large as those of 
the Singhalese, On present evidence 1 cannot state that the 
Balangodan teeth differ from those of the Veddas, 

In J9S7 I saw the Balangodan skulls then in Ceylon and in 
1960 I inspected the one labelled T-24-B which Dr. Deraniyagala 
had left at the American Museum of Natural History in New York. 

‘ P. E. P. Dcriiniyagiilc Ttie Rapes ©f «]» Stone Aee and Ferrelitlito of Cey¬ 
lon,’‘/BAS {Ceylon Brunei) ], Vol. s, Pt. i (tcise), pp, 1-33. 

Demiuyagala: "An Open Air Habitotfoti Site nJ Honno ttpieiu BaknEijdensii." 
S 2 C, Vol. * 8 . Ft. 3 (155a). pp. *23-60. ® 

Dcmniyaeala: "The PJeistPcent of Ceylon" CNMS. July ao. 1938. 

* H. Stotidl: “The Physical Anthropology of Ceyltm," CMES, No. a. { ib 60 . 
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These skulls :ire not, as Dr. Deranlyagala first tliouglit (and as 1 
did, too, when I saw them in Ceylon), Australoid, They are 
Cavicasoid with, in a few cases, a Negroid overtone. The bones 
are thin, the brow ridges light, and at least on 7-24*8, there is 
no nuchal crest, The mandible of this last sknll is lightly built and 
delicate, and it has a sharply pointed chin. Like the upper jaw it 
shows a marked alveolar prognathism, which occurs in 7 per cent 
of living Veddas. The nose is narrow and moderately prominent, 
but the entrance to the nasal pa,ssages is guttered. 

My present opinion, which may liave to be revised after these 
skulls have been cleaned, repaired, and definitively studied, Is that 
Balangoda man did not differ suhspectflcally from the living Ved* 
das. If he show'cd some Australoid features, this should surprise 
no one because his island is located just south of a Caucasoid- 
Australoid zone of contact, and these skulls are not very old. 


The Taxonomy of the Australoid Suhspecies 

In this chapter I have demonstrated, at least to my own satis¬ 
faction, that in southeast Asia and Indonesia a pre-sapiens popu- 
lation of the genus Homo evolved, from tlie very beginning of 
the Middle Pleistocene onward, through three known stages into 
a congeries of modem races, the Australian in sensti sfrictu, the 
Tasmanian, the Papuo-Melanesian, and the Negrito. Even tire 
Negritos differ among themselves. The Andamanese of the main 
archipelago lack the pronounced steatopygia of the Onges of 
Little Andaman, and Ixith kinds of Andamanese are more infan¬ 
tile facially than the Pliilippine Negritos. The Tasmanians, though 
possessing Negroid hair, were morphologically close to the Atts- 
tralian alrorigines, and perhaps even closer to the spiral-haired 
Melanesians of New Caledonia. We can Ire reasotiably sure that 
the Negritos of the southeastern quadrant of the Old World be¬ 
came small independently of the African Pygmies, but we do 
not know whether one or several populations underwent dwarfing 
in the area under consideration. 

Among the Australians themselves regional differentiation may 
be seen, and the peripheral tribes tend to be more primitive 
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morphologically than those in the central desert. In New Cuinea, 
the Papuans are vastly differentiated regionally. Blond hair can 
be seen in some of the central Australian tribes, in New Caledonia, 
and in Fergusson Island, one of the D'Entrecasteaux group lying 
off the southeastern tip of New Cuinea. A strict application of the 
taxonomic rules stated in Chapter 1 might give the status of sub- 
species to some of the populations living in this geographical 
quadrant. 

But I prefer to call them local races, particularly as they have 
certain features in common. All have broad noses, wide inter orbi¬ 
tal distances, dark skins; and the adult males have beards. Den¬ 
tally they are also closely similar, particularly in the relationship 
between the size of the cheek teeth and the anterior length of the 
skull, as expressed by Flower's index (see Chapter 6), in which 
all Australoids are megadont, whether they are full-sized or 
pygmy-sized, curly-haired or straight-beared, or whatever. 

As we have noted before, stature and hair form divide the 
Australoids into several groups. In Chapter 3 dwarfing was ex¬ 
plained; the dwarfing of some of the Austrabids in geobgically 
recent times probably followed similar patterns. Because dwarfing 
shows on the skeleton, we have been able to trace it in at least 
one area, Indochina. More difficult to expbtn is the distribution 
of hair form, which is of two kinds: straight to ringlets, and 
negroid. The negroid type of hair is peripheral geographically to 
the straight, being found in Tasmania, Papuo-Mebnesia, and 
among the mainland and Indonesian Negritos. In India it also 
seems to be peripheral to straight hair among the predominantly 
Australoid tribes. Unless we can postulate multiple mutations 
within our geograpliical quadrant, and can also explain why 
these mutations followed a marginal geographical pattern, we 
are almost obliged to consider this difference in hair form ancient. 
Either the straight hair of the central Australians is the result of 
some kind of selection, like the juvenile and female (riondism of 
the aborigines living in the central desert; or it represents influ¬ 
ences derived from the vanguard of the first Mongoloid invasions 
which reached Indonesia before the last wave of Australoids had 
left for Australia; or it is the result of undetected Caucasoid 
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movements from India—these are the only explanations I can 
tlvink of. 

Summing up, we may divide the Australoid subspecies of man¬ 
kind into three races,characterized as follows; 

(1) Full-sized, with straight or wAvy hair: Australoid proper 

(2} Full-sized, w'ith negroid hair; Tasmanian and Papuo- 
Melanesian 

(3) Fygmy-sized, with negroid hair: the Negritos 

Among at least the first two races, local populations differ con¬ 
siderably in evolutionary grade, and some of timm come closest, 
of any living peoples, to the erectus-sapiens threshold. 

In my own opinion, looking at this chapter in retrospect, its 
most important conclusion is not that the Pithccanthropus-Wad- 
Jak evolutionary line has been established, for tliis fact has been 
acknowledged before, but that w'e now have enough skeletal ma¬ 
terial from the period between 40,000 years ago and the present 
to carry that line through to modern limes. No longer need we 
rely on hypothetical invasions from an unknown center. 

It also occurs to me that the transition from Homo erectus to 
Homo sapiens in this quadrant was caused by gene flow from a 
Mongoloid source. This is suggested by, among other things, the 
extraordinarx' facial flatness of Wadjak, and by tlie fact that dur¬ 
ing the entire span of liuman history as we know it, the Aus¬ 
traloids and Mongoloids were in contact, like the United States 
and Canada, over an open frontier. In the following chapter we 
shall try to follow the evolution of tlie Mongoloids from Sinan¬ 
thropus to the present-day peoples of that area. 
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AND THE MONGOLOIDS 


The Living Mongoloids and the Skeletons 
of Their Ancestors 

N LIK E the three different but related races of Australoids 
wliose comnion origin we tried to trace in Chapter 9, the Mon¬ 
goloids of the world, from Madagascar to Tierra del Fuego, are a 
relatively homogenous subspecies. They have coarse, straight, 
black head hair which grows very long and grays only in extreme 
senility^ and they rarely become bald. Neither sex has very much 
body hair, ^iid the adult male has little beard. They have a tend¬ 
ency to facial flatness, protruding malars, widely separated and 
shallow eye sockets, nasal bones which invade the frontal bone 
deeply, large incisors which are i^ualty shoveled, relatively long 
txxlies and short lower segments of the arms and legs, along with 
small hands and feet. 

Aside from these simitaritieSp they are of all sizes above the 
Pygmy, varying according to standard zoological rules with lati¬ 
tude and altitude. Their skin color also tends to vary regionally, 
but not as much as in the Caucasoid subspecies. Some of tbem, 
like the southern Chinese, have very Bat noses^ whereas others, 
like the Nagas of Assam and the American Plains Indians, have 
aquiline ones. But these differences are minimal compared to 
those found in most other subspecies, and a common origin for 
alt Mongoloids is clearly indicated. 

Of all the living subspecies of man they are abo the most dif¬ 
ferentiated, and the least like any of the others. One can see a 
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primitive European in aJi Australian aborigine and an African 
Negro in a Melanesian, but except for their resenifdances to the 
African Bushmen in facial flatness and skin color, and except for 
the presence of a few flattish faces in nortli-central Euroiie, the 
Mongoloids stand alone. The questions that must be answered in 
this chapter arc: How far back do the features that characterize 
the Mongoloids go in preliistor)-? Can they, as Weidenreich said, 
be derived from Sinanthropus? Let us look at available evidence. 
This evidence, not including that from the Americas, is given 
on Table 19. !t covers only fourteen sites and sixtyH^dd indmdmls, 
over forty of w'liom are Sinanthropi. Only twcnt}--oiie individuals 
from thirteen sites stand between Sinanthropus and the late pre* 
historic Chinese. However, these thirteen sites are widely scat¬ 
tered fronr the bend of the Yellow River to the Pacific, and from 
Kwangtnng and Szechuan in China to Honshu in |apaii. Also, 
tlicy are well distributed on the time scale. Their temporal and 
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TABLE 10 

EARLY SKELETAL MATERIAL FROM 
CHINA AND JAPAN 


Tim* 

PIfLCO 

Material 

Middle 

{ 1] ChoukouteiQ, origiiul ex- 

Reinaini of 40+ iadiTidtiab 

PUlftoceoe 

cavAtiozii ud thoee of 16^9: 

Including 14 calvaiiap 12 man- 


ell Miodel U, au 560,009 

diblee, and 14? teeth; named 


ye&re old 

cao/Aropai p«ih'n«Aait, and Pith- 
ecafiihr^M rintnnM 


( 2} Tmg-CJUD, SbuLBir let# 
Middle Pleietocene 

LuagtiLDK Cavo 

Thfee teeth 


{ S) Chuifyaog,. Hupei, eftmo 

Frapaimt of tnaxillA, 5 tficth 


( 4]l Mep&^ KwAngtuog, serae 

Fragment of caJvaritjni 


( 5} Queiry, Koiuhu^ 

Japao, e&mfi: 

Fr&gfacnta of humerua 

Upper 

( €) Tze-Yang, Sxechtmik 

Skull, mmlep 14-16 yeani 

PleiitfKfing 

( 7) Liu-KidJifp Kwej3^ 

Cranium and pelTic bonce, 
male, 40 yean co. 


( 6} Sj^-DeecnCral^ Qrdpe 

One left upper lateral incioor 


( 9> Ti-SKfl4a-<!krtl-WiJi, Ofdqe 

Frn^ent right parietal and 
half a femur 


(lO) Aichif Ho-nflbu, Japan 

Fragm-ent calvarium and m 
cox&e 

l^te Upper 

[11) ChoMkotitiefi^ Upper Cnve * 

Seven individuatii of which 3 

ur Early Poit- 


akulli are deatribed 

Pleiitocene 

(12) Kflit'u-TuiigCave^ Kwan^i 

Skull palate, teclii 

Poet- 

(13) €h«lbE>r> Manchuria 

Two skullB 

Plflietocene 

(14) Yokoeuka, Horuihu, Japan^ 
Early Jomen, 6450 ax. 

One idutt uklf! AkriEUiit 


* W. C- Fti W. F. Hiuifi. Cr ti-Chiv. imd A. ib VP, ¥«1. S. Hq. i pp. 22&-4>, t*li Lb^ 
III* F]ful Pl^loctH or w«4£l«d FwKlKi&l «f Enutpo. on |li# of ihi i*uM. 


spatial distributions are thus better than what wc had to work 
with in Chapter 9. 


Sinanthropus pekinensis; Time, Place, and People 

Choukovtien, or Chou Gate Inn, is a limestone cliff 
thirty miles south of Peking. In it are breecia-ftlled clefts, long 
the haunt of dragon-bone collectors whose finds end up in Chi¬ 
nese pharmacies. In 1903, in a Peking drugstore, K- A. Hehcrer 
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found a human tootlr which was recognized as that of a fossil 
Tnan« From then on for twenty-four years various paleontologists 
and anatomists, having traced the tootli l)ack to Choukoutien, 
worked in or watched tlie site, wlnclv had once been a large cave. 
In igay Birger Bohlin, a Swedish paleontologist, found a molar 
in situ which Davidson Black, professor of anatomy at Peking 
University, name<l SinanthTOpus pekinensis- From 1937 through 
1937 the site was worked continuously under the direction of 
W. C, Pei and P^re Teilhard de Oiardin. Franz Weidenreich 
joined them before the excavations were completed and described 
the finds,* except for one skull already described in print by Black.* 
In the igso’s the Chinese Communist government resumed work 
at the site and a new mandible was discovered and described in 

1959* 

Early in World War II, at the beginning of the Japanese occu¬ 
pation of China, all the Sinanthropus skulls were lost in an acci¬ 
dent or military action while being transferred from Peking to the 
S, S. President Harrison. No one seems to know w*hat happened 
to them. We blamed the Japanese for their disappearance and 
now the Communist Chinese blame us. All we have left is a set 
of casts made in the basement of the University Museum in Phila¬ 
delphia, a lone tooth whicli is in Sweden, and the new mandible 
in China, in addition to a set of detailed monographs by 
Weidenreich and a few other publications. 

In the course of excavation, behvecn 1927 and 1937, Pei, Teil¬ 
hard, and their associates removed from the breccia not only the 
celebrated fossil human remains hut also many tools, some char¬ 
coal, the seeds of the hagbeny, which is a kind of wild cherry, 

^ F. WddeHTTichi **rhe Mutidihles of FSNSD'j, 

No. a (193^)- 

——; “TKe DenlSHon of SiswFifArofHij pclinm^sis" PSWSD* No. i 

_“The EfljniEcation of the Middle Meoiiigpfil Artery in Fossil ffomloMs 

And fts Bearing upon Phylogr^ctijc Problffn^,*" FS.VSD, No. 3 (1938). 

_i *Th<5 EstMinlty Bones of SinanihfOfni^ pekinemiSf** FSNSD, No. S 

^'The Slfidl of peJtiiwnjii/ PSNSD, No. 10 (1943)^ 

■ Dx "On an Adolescent Skull of Sfrwnthncppuj pekinen^ . * , PSD,, 

Vol. 7 p No. l (193^7). pp- 1 - 3 ®’ fBlauk''s moiwgTaph SfeuD E, or No. 3 

of WcidcruTfch). 

■ J. K. Woo and T-K. Chao] "New Discovery of SinaziJthrtipus Mamdible from 
aMukoutiefL " VP, Vol, 3. No, 4 (i 9 S 9 )e PP- 1^9^, 
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and the broken and splintered bones of many animaJs. As the 
human remains had been broken in the same fashion, it was clear 
from the start that the Sinanthropi had been eaten by cannibals, 
presumably also Sinanthropi, 

With a few exceptions, like that of Rhodesian man, who 
crawled into a narrow cave to die alone, nearly all the available 
skeletal material from the Middle Pleistocene, and some from the 
Late Pleistocene also, commemorates the ancient practice of man 
eat man. This does not mean that for hundreds of thousands of 
years every human being ended up in someone clse’s stomach; but 
if you are eaten, your bones have a better chance of being pre¬ 
served for posterity than if your body is simply abandoned. Being 
tossed into a garbage dump is better from the archaeological point 
of view than being left for the wolves and hyenas on the lone 
prairie. 

Moreover, the great cannibals of the world are farmers whose 
tiresome starch diets make them crave meat, as for example the 
Caribs, Papuans, and Azandc, Hunters eat one another only when 
starving, not just for protein, but for calories. As the Sinanthropi 
were hunters, we may assume that the scraps of well-picked hu' 
man bone which they threw into the cleft at Choukoutien repre- 
sented moments of extreme hunger. Had the entire population 
been eaten over the thousands of years that this site was occupied, 
the excavators would have found the remains of thousands of 
Sinanthropi instead of a scant forty. 

As the bones were botli broken and scattered, it was difficult 
for Weidenreich to decide which pieces belonged together, and 
the correlation of mandibles to the correct crania, loose teeth to 
jaws, and long bones to skulls was nearly impossible. Nevertheless, 
he managed to assemble fourteen adult calvaria, which, although 
fragmentary, cover betw-een them virtually the whole cranium 
except for the basal region around the foramen magnum. As 
usual, this had been broken off so that the brain could be ex¬ 
tracted. 

Table 20 lists the cranial and mandibular specimens studied by 
Weidenreich; calvarium 3, however, was described in 1937 by 
Black, Of the 147 teeth, Weidenreich was able to study all but 
two. Thirteen are milk or deciduous teeth; 134 are permanent. 
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TABLE 20 

THE SINANTHROPUS SPECIMENS BY 
SEX AND AGE 


Cotrana Facial Bant* ^/andiUu 


No. 

Sex 

Age 

No. Bone 

Sex 

Age 

No. 

Sex 

Age 

1-B 

M 

ilJuU 

1 Irag. max* 



Ar2 

MT 

aduU 


f 

ftdult 

ilia 

M 

adult 

m 

F 

juvenile 

3-E 

M 

juveflile 





M 

juvenile 


M 

juv. or adoL 

2 frag. lygo* 



B3 

F 

juvenile 

5-H 

M 

mdult 

matic arrh 


adult 


F 

juvemle 

6-1 

F 

adult 




B-6 

F 

juvenile 

7-1 

M 

adolescent 

3 frag. ma.\r 



C-1 

F 

juvenile 


FT 

juv.p 3 yrw. 

+ 5 teeth 

F 

adult 

F-l 

M 

juvenile 

M 

M 

juv.g 6 yn. 




G-l 

M 

adult 

10-L 

M 

adult 

4 palate 

F 

adult ' 

H*1 

F 

adult 

IL-L 

F 

Adult 





F 

adult 

12-L 

M 

aduU 

6 frag, 



M*WCt 

F 

adult 

13^ 

Mf 

adult 

+ 6 twtli 

M? 

adult I 

twe • 

Ww» CtkHL - 


M 

adult 







*tFC - 

Upper 

fi frag. uulx. 









+ 4 Lcctli 

M 

adult 





Although only lower teeth are represented iri the deciduous /xrl- 
lection, there is at least one of each tooth, and among the perma¬ 
nent teeth every tooth in both jaw s is accounted for. Three of the 
milk teeth are called male, ten female; of the permanent teeth 
fifty-five are called male, four male( ?), and five female. 

The postcranial bones, which are not listed above, consist of 
seven fragmentary femora designated as A-t to A-7, of which A-2 
is called adult female and the others adult male; two fragments 
of humerus, B-i and one piece of clavicle; and an 0$ itmafum, 
or wristbone. The last four bones are called adult male. None of 
these bones could be related to the skulls or teeth with any cer¬ 
tainty. 

As he did later with Pithecanthropus and Solo, Weidenreich 
sexed the Sinanthropus skulls, teeth, and long bones on the basis 
of size. This was possible because they varied considerably. It 
was an arbitrary procedure whicli he himself questioned in his 
later writings. Whether or not it was justifiable is important be¬ 
cause the living Mongoloids do not have that much sexual di- 
morpliisrn. In fact some of tliem have very little. If the Mongol¬ 
oids are descended from Sinanthropus, then either sexual di- 
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morphism has decreased in tlie Mongoloid subspecies smce that 
time or Weidenreich's selling U incorrect. 

Another possibility is tlvat the size difference might reflect evo¬ 
lutionary change, because the fissure in Choukoutien is very deep 
and bones were recovered over a vertical range of 150 feet. 
Davidson Black, who began the excavation, originally divided 
this range into fifteen units of 10 feet each, designated by tlie 

TABLE 21 

LOCI AND SEX OF SINANTHROPUS 
SPECIMENS 


SpvnnuiTiJ b^LodandSt:^ Lod anJ Stx Corrdaiid ’ 


Locuj 

glniU9 

Mjih dibits 

DGiktitioogf 

Loci 

Male« 

FemiJa 

ToUJ 

A 



F.At 

A-C 

7 

5 

12^ 

B 

M 

F.F.FpFpM, 

F 





C 


F 

M>t 

ErJ 

7 

10 

IT 

D 



F,M 





E 

M 



K’O 

& 

5 

10 

F 


M 

FpM,M 





Q 

M 

M 


Total 

19 

20 

m 

H 

M 

FpF 

F 





I 

FpM 


F 





J 

M 







K 



F 





L 

FMM 


M 





M 


F 

M 





N 



F 





0 



F,M 






* Only ipctf:iEn«ni dlBSHfilitnd U M Of- F Ukd l«V^ htb TIkh tlEtnicHEtnl jui Ml $''t| 7*., 

O.Cr ftn nt4i)!<WdL 

t T^oks «n Htf d hwib vbloh WnUU^^itli aaMmihled. 

letters A to S, and called loci. Locus A was at the top and Locus O 
at the bottom. We have twenty-seven definitely sezed skulls 
and mandibles from these loci, as indicated on Table zi and 
plotted there in the form of a correlation table. There is no sta¬ 
tistically significant difference between the loci, as combined 
above, and Weidenreich's sea designations,* and therefore no evi¬ 
dence that the differences in skull size and jaw size which 
Weidenreich interpreted as sex differences were really evolution¬ 
ary in origin. 

However, Weidenreich’s vindication must be tempered by an- 

* A* tielcniiJncd by tha cbJ-sqaire method; P ='33« 
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other factor, the nature of the deposit itself. The fill, which later 
became breccia ted, was only partly deposited by occupation. 
Some of it fell into the cave from above as debris. Although the 
breccia is stratified, one cannot be sure which bone enter^ the 
cave from in front and which fell in through the hole in the roof, 
from the land surface above. Bones and other liard objects falling 
100 feet or more do not necessarily stay where they land, but can 
tumble and roll about. If they hit a sloping fioor they can come to 
rest at some distance from tlie point of contact. So we cannot be 
completely sure that Weidenreich was right after all. 

Recent work on the geology of the fissure indicates that the 
deposits were laid down over an extensive period.* They consist 
of three gravels: basal, lower, and upper. The Basal Gravels 
were formed, apparently during the Gtinz glaciation, partly as a 
result of gravels and red clay being washed into a large cave 
from outside, and partly by internal deposition. The Lower 
Gravels were formed by river water depositing various pebbles, 
gravels, sands, and clays. Their age is stated to he First, or Cro- 
merian. Interglacial. The Upper Gravels were formed by internal 
deposition, in what was still a large cave, in Mindel-Elster time. 
Before this, the cave was not habitable. The Sinanthropus remains 
are, according to this new work, all of Second Glacial, or Mindel- 
Elster, age, but this part of the Pleistocene lasted tens of thou¬ 
sands of years. There was still time enough for a Tittle evolution¬ 
ary change within a single local population. 

The new Chinese geological findings have been supported by 
Kurten's equally new paleontological determinations. He calls the 
date of the site Mindel-Elster If, about 360,000 years ago accord¬ 
ing to the argon-potassium dating method,* later than the time of 
the D jet is Pithecanthropi, and perhaps contemporary with Trinil. 
It was the time when Crocuta croaita, the living spotted hyena, 
which had eecently evolved in India, was crowding its older 

*W. P. Huang: '■(tcatudy of llie CKT SfiunUtirEiyM Deposils," VP, Vol, 4 , 
No. t (1960^ PP- 45 ”®' 

Huang; *'Ort ihc Agp of Basal Ciavel of CXT Sfaffncffropuf Site, of the ‘Upper 
Cmvd' and Iho *LoK.'er Craverof the CKT Fiegkin, VP, Vol, 4, No. t (1960), 
PP 47 -®- 

‘ B. Kurtiti: "New Eridence on the Age of Peking Man, VP, Vol, 3, No. 4 

{1959). PP' »? 3 ^ 
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cotisinyHifaena brecirostus,out of it^ ecological niches in Africa, 
Europe, and China. Commonest among the animal bones were 
those of deer, showing that venison was a far more popular en- 
trM on the menu than roast Sinantliropus. 

Pollen analysis conducted in Finland on a piece of Cboukoutien 
breccia gives the following percentages for tree pollens: 33 per 
cent pine, aS per cent beech, g per cent alder, 4 per cent spruce, 
3 per cent linden, i per cent yew, 1 per cent willow, and 1 per 
cent sea buckthorn. Of the nonarboreal pollens, 11 per cent be¬ 
longed to grasses, 4 per cent each to sedges and the rose family, 
3 per cent to the sagehnish-wonnwood tribe (ATtemesia), and 
1 per cent each to the goosefoots (Chenopodeaciae) and crow- 
berry (Empetrum), 

As the pollen-bearing breccia sample was collected by the Sino- 
Swedish expedition before the excavation bad reached below the 
first few lod, it probably represents the end rather than the be¬ 
ginning of the Sinanthropus occupation. At that time the climate 
was cooler than it is today. Choukoutien then lay near the border 
zone wJiich separates the northern coniferous belt, or boreal 
forest, from the temperate steppe. Its hills were clad with pine and 
spruce, their slopes bearing berries which grow today in the very 
north of Maine, What is left of the local vegetation at present, 
after thousands of years of intensive use of the land by man, is 
typical of steppe or parkland, and Cboukoutien now lies nearer 
the edge of the evergreen tropical forest of southern China than 
that of the northern forest of Manchuria. 

Sinanthropus had fire. His implements were good enough for 
working skins crudely. He must have been clever enough to keep 
from freezing during the winter months, and he was very likely 
physiologically adapted to cold, at least to the extent of the mod¬ 
ern Alakaliifs, One wonders how long be had lived in China be¬ 
fore the span of the Choukoutien site. Many stone implements 
are turning up in China nowadays, hut none is much cruder than 
his, except in the south. Did be make his entry with the spotted 
hyena, or did he evolv'e locally from some even more primitive 
kind of man? We do not know, but at the rate Pleistocene studies 
are moving in China, before long we may. 


The Tuxonomy of Smanthropits 
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The Taxonomy of Sinanthropus 

A s previously stated, in 1927 Davidson Black created the name 
Sinonf^roptfS pefcinensis to describe one tooth. This term was im¬ 
mediately applied to other remains excavated in Choukoutien as 
they appeared, and is still in general use. Yet Bcule and Vallois 
renamed Sinanthropus in 1952, calling him Pithecanthropus pe- 
ftinemis/ and in 1957 Piveteau duhhed him P. sinensis/ In recent 
years P. peitinensis has been widely accepted in Britain and on 
the continent. As I agree with Simpson, Mayr, Washburn, and 
others in calling all fossil men f/onio. Sinanthropus will he called 
Sinanthropus without italics, and the other names given him will 
be mentioned again only in the index. 

Still, becatise the new name, Ft(hccant/iropws petinerisis, has 
been accepted by many prominent scholars, it may be worth 
while to trace the origin of this term. It seems to have come from 
a remark in 1943 by Weidenreich: “Sfnan^/iroptts differs from 
Pithecanthropus in characters which have not so much phyloge¬ 
netic as ‘raciar bearing." * In other words, they belong to more 
or less the same grade but to diSeren t lines. 

Two years later C. G, Simpson, in his authoritative opus on 
mammalian taxonomy, had this to say; “All specimens of fossil 
hominids that differ in any discernible way from Homo sapiens, 
and some that do not, have at one time or another been placed 
in different genera. Almost none of these anthropological ‘genera’ 
has any zoological reason for being. All known hominids, recent 
and fossil, could well be placed in Homo. At most, -fPithecanthro- 
pus (with which fSinanthropus is clearly synonomous by zoologi¬ 
cal criteria) and fEoan/hropus (if the apelike faw belongs to it) 
may be given separate generic rank. Perhaps it would be better 
for the zoological taxonomist to set apart the family flominidae 

» M, M- Bcnde »nd H. V. Vallcpis: La tfoitimM Foitita (fjuii; Mai^ «t Cie; 

» 952 ), p. i 4 S- . ^ . 

PJveteau: de Pdl^arUohgie (Purisi XIassoq tt Ck; 19 - 5 ?^), Voi 7 , 

(P. 1$ iitJitd in captiodw iUustrationiO 

■ Weldcnielch: ‘‘Tin? SJciiU of Sinflia^JinopLf pekinemis" PS-.VS-D, VoL 10, 
y/s No . 117 {1943 
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and to exclude its nomenclature and classification from his stud¬ 
ies/’ * 

It is hard to see how either of these statements warrants the 
definitive pooling of Pithecanthropus and Sinanthropus in a ge¬ 
nus of their own apart from Homo, except as a tentative taxonomic 
dexice which, by i960, had lost its usefulness. 


The Sinanthropus Brain Case 

We have five Sinanthropus brain cases (see Table 37) com¬ 
pared to three for Pithecanthropus and six for Solo, No. 3 is a 
juvenile and No. 2 has no breadth or height measurements. As all 
had been opened for extraction of the brain, none has a complete 
base; but No. 12 still had the iH>sterioi margin of the foramen 
magnum and in No. m enough pieces were in contact with each 
other to permit its restoration. 

Omitting the juvenile No. 3. the cranial capacity of the re¬ 
maining four ranges from 1,015 *0 1,225 w., almost exactly the 
same as the Solo range, and a notch above that of Pitliccanthro- 
pus. Sexual dimorphism in the cranial capacity of Sinanthropus 
can neither be established nor disproved I^ause only one 
measurable skull out of four is called female. 

In comparison with the Sob skulls, those of Sinanthropus are 
both shorter and narrower, but of about etjiial height. How, then, 
can they have the same capacities? Table 22 holds the answer. In 
their internal dimensions the Sinanthropus skulls are 14 mm. 
longer than the Solo average and 7 mm. narrower, and both sets 
are of about equal height. In a long narrow brain, apparently, two 
millimeters of length equal one of breadth (14 — 7 X 2), provided 
that the third dimension, brain height, remains constant. 

The difference between the two groups in external skull length 
is due to the more massive growth of brow ridges and nuchal 
crests in Solo, particularly noticeable in No. 5. His length of 319.5 
mm. is excessive in the genus Homo as a whole, and is a record 
for fossil men anywhere, yet his internal length of 175 mm. 

^G. C. S£inp*onj “Hie FHrwlpi« of OunficaiicHi and a of 

Mftjtimalir BAMNt VoL 8$ {1^5)* p. iSS. 


439 


The Sirnnihropus Brain Case 
TABLE 22 

INTEKNAL DIMENSIONS OF THE 
SINANTHROPUS AND SOLO SKULLS 

Solo 

Avrr~ Arer- 

Skull No. S JO It It 090 less 10 11 090 


Agft juv. sd. kL *d. *^1- ■*!- 

Sex M H F M F M F 7 F M 

Leeifth IM m IM 175 175 161 175 153 • IM • 159 * 157 *161 

Breedtb 122 128*128 129 128 130 138 12® 137 138 129 135 

neijht 105 ... 102 HO 106 103*108 109 * 105 * lOO ' 109 * 107 

* QuiUM by d) « rt'JWfl. 

matches that of Sinanthropus 12, whose total ertemal length is 
only 195.5 mm. 

Two points emerge from this comparison. (1) Although identi¬ 
cal in size, the two sets of brains were different in shape, (2) Al¬ 
though he lived at least 200,000 years before Solo man, Sinanthro- 
pus was already more highly evolved than tJve latter in the reduc¬ 
tion of bony superstructure about the brain case, just as lie had a 
larger brain than his own probable contemporaries, the Pithe¬ 
canthropi of Trinil. No better evidence could lie found, consider¬ 
ing the paucity of skuUs at our disposal, to show that in different 
anthropogeographical regions evolution proceeded at different 
rates during the Pleistocene. 

The paths followed in the evolution of the human brain can 
best be traced by studying the interiors of the skulls of persons 
of different ages, parUcuIarly the jouthful and very young. In the 
Sinanthropus collection. No, 3, who died at the age of eight or 
nine, is available for study. The internal length of his brain was 
20 mm, short of the figure for his elders; its breadth was within 
6 mm. of theirs, and he equalled them in brain bcight. Judged by 
these figures, the gross sliape of the Sinanthropus brain was mod¬ 
em at the age of eight, and it lengthened and Battened out later. 

It would be fine if we could say that the brain of No. 3 by the 
age of eight or nine had not lost its infantile condition of having 
a bent floor, but we cannot because the appropriate bones are 
missing. However, much of the temporal bone is present, and the 
snpieus t)’pe of structure which includes torsion leaves its mark 
in this region. In the area around the internal ear, No. 3 alone 






440 


SiTumt/iropus dnd {he Mongoloids 

of all the Sinanthropi could pass for H, sapiens, which leads us 
to suggest that the sapiens condition in both brain proportions 
and brain Soor anatomy is neotenous.* This evidence indicates that 
the difference in brain form, as apart from brain size, which dis¬ 
tinguishes H, sapiens from H. erecius was a product of one or 
more neotenous mutations. 

It is possible that H. modfokertensis, the ancient companion of 
Pithecanthropus 4, who died while his fontanellc was still open, 
also anticipated modem man in brain anatomy as it certainly did 
in gross proportions. 

The conffguration of what is left of the basal portion of the 
occipital bone after brain-picking suggests this. In any case, we 
have evidence that both the Pithecanthropus-Solo and Sinanthro¬ 
pus populations and successions of populations bore within them 
the genetic capacity for evolutionary change into H. sapiens. 
Whether they made this change by themselves or were aided by 
an injection of genes from other populations is a different ques- 

tiODp 

Another result of a close examination of the inside surfaces of 
the skulls of the Pithecanthropus, Solo, and Sinanthropus adults 
is that all three had a wide separation between the frontal and 
temporal loljes. Each of them has a pronounced internal ridge or 
Sylvian crest which Ls rudimentary or absent in fossil European 
skulls and modem crania, as well as in ape skulls. It is an early 
human trait and not a pongid heritage. Its absence in H. sapiens 
is therefore again neotenously human rather than gerontomorphi- 
cally apelike, 

* So importsnl (hi* point llwt I quote Weldem^fch Jn full, for the bcfleBl 
of llioie wilJi suffideitl fliwtoinical JeiiowWge lo undmbmd ih* lemiiiwlogy. 
In diKuulriif; the intern d mrlnce of the temporaJ hojw, WelSenreioh "As lo 
other fretures pf the posterior lurhice ihe only noteworthy difference between 
fsinentfEro^ittrr nnd modem men ooncetiu the CLperturSi ejrtemD oqueductu* vestibulL 
In Ihe letter thi* slit eperw inlo ihe impnsjsio cerebelkris and the part MverinE 
the slit projects more or Ik* foirning ihemby the Anterior houndniy of the hn- 
prwsto. In Sftienthropwj Skull V ... and all the other adidt specimen* fright 
and left tide]! Ihe cover of the aperture uppears m a dirtlnrt eminence end the 
slit opens into ■ recess rilualed benesth the eminence. Only the juvenile Skull Tfl 
shows coflditiDRS similir to modem man, The ponis fnlenuu (pal) the 

fossa suharcunta, and the apetura externa cannlieulj (oehleae (ace) are tike such 
stnicturw of modern man,** Weldenreichi "The Skull of Situmlhromu tailncntiM" 
Ps-Ns-D. vol. 10 (1943). p- ea. 
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These skulls also have sagittal crests inside the frontal bone, 
separating the frontal lobes of the two cerebral hemispheres. This 
crest serves as an extra, unseen buttress to brace the skull, It is 
never found in apes and is present, but smaller, in living men. 
Actually, it is part of tbe archaic human architectural system of 
passing the stress of chewing up the mid-line of the face rather 
than to either side, as among apes and most if not alt AustTalo- 
pithecines. The size of the crest depends on the amount of stress 
and on the angle between the vertical plane of the face and tbe 
slope of the forehead. *rt1ren the facial profile and profile of the 
forehead form a straight line, as in apes and some modem poo- 
pie, the sagittal axis of the frontal bone is directly in the path of 
stress and internal bracing is unneescessarv'. The facial-frontal angle 
in Sinanthropus was close enough to 45* to make such a strut use¬ 
ful. 

The inner surfaces of the Sinanthropus brain cases also show the 
paths of the middle meningeal arteries, which feed the outer 
slreath of tlie brain.* In fossil man and the Australopithccines these 
arteries split into two branches below the point at which their 
imprints are seen in the parietal region. Once they appear they 
take one of two patterns, as follow.s. 

(A) The anterior branch crosses the Sylvian fi.ssure and sub¬ 
divides into an anterior or bregmatic branch, and a median or 
oliclionic branch. The posterior or lower temporal branch starts 
out equal in size to the anterior branch and extends over the 
lower rqar border of tire parietal bone, but it forks little, 

(B) Tire anterior branch is larger than the posterior, and 
both have more and finer fingers. Between them they cover the 
surface of tlie brain which they feed more closely and finely, and 
they are not as widely separated, so that they give the appearance 
of being a single system. 

Type A is characteristic of the Austrakipilhecines, Pithecan¬ 
thropus, Sinanthropus, and apparently of Solo, although in the 
latter skulls tire imprints arc less easily read than in the others. It 
is also found in a piece of temporal bone of Early hfiddle Pleis¬ 
tocene date found at Ternefine in Algeria, and in the Late Upper 

• F, C. Hc™*lb "Europeutt and Northwest African Middle Pleistocene Hcimi- 
nids," CA, Vol. t. No. 3 ( IB6 o)p PP 195 - 3 $* 
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Pleistocene skull from Broken Hill, Northern Rhodesia- Type B is 
characteristic of the earliest skulls from Europe, which come from 
the Second or Great Interglacial, and of modem men in general. 

Seen from the outside, the Sinantliropus skulls are long and 
low, witli thcii greatest breadths directly over the mastoids, Like 
the Pithecanthropus crania they suggest a poorly raised loaf. 
However, the frontal region is quite different. Instead of a grad¬ 
ual slope upward and backward from glabella, the frontal bone 
rises steeply to form a brow ridge, sweeps back horizontally, then 
bends and rises abruptly for a short distance and curves back- 
w'ard to bregma, the point where the frontal bone joirw the par io¬ 
ta Is in the sagittal tine. Bregma itself is situated directly over 
porion, the top of tlie earhole; in modem skulls it lies forward of 
this position. In some Sinanthropus skulls the frontal torus is solid, 
in others it contains a small frontal sinus. In Fithecanthopus and 
Solo it encloses large frontal sinuses. 

Behind the brow ridges lies a deep postorbital constriction, 
comparable to that of the Pithecanthropi but not of Solo. In this 
part of the frontal bone the area of temporal muscle attachment 
invades the lower part of the forehead as it does in modem Mon¬ 
goloids. The average distance between the temporal crests for 
Sinanthropus is 94,7 mm. compared to Solo’s 108,7 
sets of skulls could differ from each other more, in this feature, 
than these,* 

The lamlxloid region is flattish, the occiput bun-shaped, and 
the zygomatic arches were undoubtedly flaring. Beyond their 
rearward anclior on the temporal bone tliey continue over the 
earhole as a supramastoid crest, hut do not move on to join the 
nuchal crest. Altliough this bony framework of the skull is massive 
and impressive, it does not equal that of the early members of the 
Fithecanthopus line, as our comparison of inside and outside 
skull diameters indicated. As far as we can tell, tlie foramen 
magnum was set farther back in the skull base in Sinanthropus 
than in the Pithecantlxropus-Solo skulls. The mastoid processes 

'SkuU la has isHj Ms at tcinpom] crests, □□ tauei and an Duter, I found the 
satne anomaly on an Alakaluf Indian in Chilo, The mtucles do mrt extend beyond 
thr outer 
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Ffc. 6 o PflOFiLES: moht SiNAKTEoiDiniA TO THE UppEK Cavs MALEr A, WeSdciv 
Tcichf TEstoratiQO q( a Sinaothropui Tfiouile; B, The Mapa slculleap (After Wao^ 
C. Tlie Tze Yang skuU, female (tJlci: Wpo, 1958 }j D. The Upper Cave 
male. No. 101 (after W^enickb, 1943 )- DiMng the bte 1950 '* ChiOKie paJeon- 
toJngLsts Found se^'eia] fpeebnens which bridged the gap fn tlie Mongoloid sequence 
between StnanthrDptij (Homo and tlic Upper Cave people (Hofna 

tapferu}, thus establishing tlM fact that MnngolDids solved fioni one species to 
the other m East A^- Although the Mapa slmDcap is too frogmentiLry for a certabi 
diagnosis^ at least on niesent evidence, the Tie^Yang skull, itom the Earfy Upper 
Pleistocemr, is deHnUely tapiiins. 

of Sinanthropus are well developed, hut instead of descending 
vertically, as one would expect, they point inward. 

The Sinanthropus brain cases also possess a number of pe- 
culiarities of a racial rather than evolutionary nature. All but 
No. 3 have Inca hones—supernumerary bones separated from the 
occipital hone just below lambda, which is the point where tlte 
tw'o padetals and the occipital meet in an inverted Y. They also 
have exostoses, or bony growths on the edge of the auditory 
meatus, or bony earhole. In No. 3 a fissure in the tympanic plate, 
known as the infantile gap, remains open, whereas in European 
skulls it closes well before the age of five. In living Mongoloids it 
tends to remain open into aduUliood, having thus been found, as 
well, in an incidence amounting to 33.3 per cent of skulls in some 
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American Indian series, 32 per cent of prehistoric skulls from 
Guam, and 12 per cent of more recent North Chinese crania. 


The Face of Sinanthropus 

The vppeb facial bones of Sinanthropus are represented by 
the six pieces listed in Table 20 and by the nasal bones and por¬ 
tions of orbits forming part of the brain cases. These can best be 
studied from Wcidenreich's reconstruction of a female skull, 
which includes a mandible. Some of the dimensions of the recon¬ 
struction may be seen on Table 23. 


TABLE 23 

FACIAL DIMENSIONS OF SINANTHROPUS 
(FEMALE) AND WADJAK 1 



Sintmth. 

W^ak 1 


Sinftnth/ 
femflle * 

Wndjolt 

NfLnimum FTont&l 

§4 mtn. 


Faiimi Indoi 

79.7 

8T.1* 

Buygomatic 
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I4at?) 

Upper Faciil 
Index 

52.1 

52.9 

Biorbital 

lU 

115 

Frontq^paHetftJ 

Index 

S4J 

65.9 

Interorbitikl 

25 

29 

CriuiIjO-facial 
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M.5(T) 

Bicondytar 

524 

14&* 

XUuXTA. 

Zyi^froDtel 

Index 
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707 

Bifooial 
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no* 

5Sy£)o-£aiilnl 

Index 

09.5 

79.6 

Total Heiftlit 

Hi 
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NhsiI I nd^ac 

57.2 

S6.0 

Upper Fice 

77 

74 

Orbitid Indue 

il.Q 

7S.6 

NilaaJ Brendlh 
Orbil&l 

OrbilaJ Breath 
F&lftle Leni^th 

PAktfl BreaidtlL 

4 Th* 1 

S2.S 50 FkIaUI Imu 

30 28 

36 33 

44 42 

52 60 

39 43 

^ ? iBAndibIt 

75.1 

70.0(t) 

t Tilt Slikiaibn>p4it U WiltltnrtUit'i nciwultnacikp- Kis SluAnthnotii akul\ fil tiUstr m 

wbob toaueb iHmit tln^ mwnpitisjdit*. 


It is not a particularly large face. All of the dimensions given 
could be matched in living populations. Compared with Pithecan¬ 
thropus 4, it belongs in a different order of magnitude, and it is 
even sm^cr in eight of fifteen dimensions than Wadjak I when 
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the latter is equipped with tlie mandible^ which may be a lit¬ 
tle big for it. The importance of this comparison is that it shows 
tlie people of northern China 380,000 years ago to have had 
faces, at least in the female sex, of modem size, and smaller in 
many dimei^sions than the Australoids of Java who lived at least 
300,000 years later* 

Both the upper face and the nose are relatively loogp like those 
of the modem Chinese^ and despite the heavy brow ridges, the 
Sinanthropus orbits have modem Mongoloid dimensions, al¬ 
though they are less rounded than to the recent skulls. From the 
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Fici. 61 AuvtlOUAM. FRffl:^N 4 TH 15 X{ IN SlN’iVKTIlllDPtlS AND 
m Mddejin IDowin^ Wei^mdeh, 

* 93 ?.) 


modem point of view the only ejioessive dimensions of the Sinan¬ 
thropus face are tlie bizygomatic diameter and the palate length. 
These reflect evolutionary status more than racial affiliation. 

The nasal bones are wide both at top and bottom, and flat, 
meeting the zygomatic (or malar) bones * in a gently rounded 
fashion rather than forming an angle as in the Causasoids. At the 
top they meet the frontal, which they invade deeply, in the 
form of a T, whereas in the Caucasoid face the nasofrontal suture 
either curves upward or looks like the head of an arrow . The 
nasal opening is broad, as it is among all early fossil men, and 
the lower border is guttered as in modem Mongoloids. In proflle 
the face is very prognathous, most of the prognathism being pro¬ 
duced by the outward and downward curvature of the maxillae 

* This bone is blown ais os zygontaticutn, but u also popubHy knows by 

Iti old namc^ milar, whkh ! ihaU codtinue to ufr. 
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and palate, although some of it comes from the extension of this 
curvature upward to the nasal region. In modem Chinese skulls 
an almost equal amount of alveolar prognathism occasionally 
found. 

Although the brow ridges make them look square, the orbits 
are not low. They fall within the modem Mongoloid size range; 
and if the brow ridges were reduced or removed, the similarity 
would be more apparent. The floor of each orbit opens directly 
and simply from the malar without Upping or sill, and the outer 
sides of the orbits are relatively straight, whereas in Caucasoids 
and Australoids this edge curves to the rear, giving the orbit a cut- 
aw'ay appearance and making the nasal skeleton appear more 
prominent. In this detail Sinanthropus resembles not only modem 
Mongoloids but also the orang, the gorilla, and the Australopithe* 
nines. 

In Sinanthropus, as in modem Mongoloids, the temporal mus¬ 
cle was attached farther forw-ard than in the Pithecanthropus- 
Australoid skulls, and it pushed the malar bone forward and also 
invaded the frontal bone over and behind the brow ridges; the 
temporal lines are much closer together than in Sinanthropus’s 
grade-mate. Solo. Were one to enlarge the Sinanthropus brain by 
about 300 cc., reduce the brow ridges, shorten the palate, and 
reef in the ^gomatic arches by about 15 mm., it would be hard 
to tell this specimen from that of a modem Mongoloid of one kind 
or another, at least in the upper part of the face, which is the 
racially critical "mask" area. 

The Maruiibles of Sinanthropus 

From the lips downward the similarity stiU exists, but it is 
heavily camouflaged by the fact that the Sinanthropus mandibles 
are morphologically primitive and fit the evolutionary grade to 
which their great antiquity entitles them. The laboratory designa¬ 
tions, sexes, and ages of lie twelve which have been studied are 
given on Table 20. 

Only three are complete enough for detailed study: the adult 
male G-i, the adult female H-i, and tlie juvenile female B-i (see 
Fig. 62). H-i was used with cranium No. 11 by Weidenreich in 
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Fic. 63 Makiubuss; SiNAtCTKnonrs ATO Tehnhikb 3. From the tide: A. 
thjDpiK G-i, mule; B. Sinanthropus H-i, female; C, Temefbic 3, male. From 
abotie; O- Sinanlhropiu C-i, male; E. Sinnnlhropys H-i. feroale; F. TenieBne 3. 
male. Weidenrok'h found that the Slnanlhropiu in;indib1e9 were of two «ize$. The 
larf^r ones he called male, and the smaller finale. Bnth aro stout, procno^oua, 
and laiige^oathed. Both have multiple mental foramina. The Temeltnc mandl^ 
bles from Algeria an* also laree and rohust and resemble the Slnaulhratnis sped' 
mero dosely hi many details, but Tcroefiue 3 hu an extremelv doping oseendlhg 
ramus and a very high nmeald proeess, The lattrr feature Is also found in 
Australopithecines. Seen from above, the Sinanthropus mandibles spread far apart 
behind the dental «c. so that the condyles are widely separated, Tltls Is airo a 
modem Mongoloid feature, and In it Tcmeline 3 rHembles Sinatilhropus and the 
mexfem Mongolnids, (Drawings C and F after Aramhourg, igsgi uH others after 
Weidenrcich, ift43') 
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his reconstruction of a complete female skull (see Table 23). 
The new female mandible described by Woo and Chao closely 
resembles H-i but is much less complete. 

In eight measurements the female mandible H-i attains 85.9 
per cent of the size of the male G-i. In living Mongoloid popiila-. 
tions from China, Korea, and Japan, the figure is 92.4 per cent. 
This difference in sexual dimorphism between ancient and living 
Mongoloids is of the same order of magnitude as that found in 
the cranial series. 

The Sinanthropus mandibles as a group fall into tlie size range 
of other fossil men of the same general time span, including 
Javanese, European, and North African specimens. All are about 
equally chinless, except that in the female H-i the chin line is 
angular rather than cnrv'ed. The angle of inclination, which is the 
angle between the tooth line of the jaw and the slope of the 
chin line (see Fig. 62 and Table 24) comes to 63' in the Sinan¬ 
thropus mandibles, including the 1959 specimen. In comparison, 
the angles for Pithecanthropus B, Heidelberg (Sinanthropuss 
European contemporary), and Wadjak 2 are 58“, 63'’, and 65“. 
In modern Australian aborigines it averages and in living 
Mongoloids and Europeans about 90* 

In evaluating the relative thickness of the mandible in fossil and 
recent jaws, anthropologists use an index of robusticity, which is 
thickness of the bone times 100 divided by the height of the 
mandibular body. The two measurements, thickness and height, 
are taken at the same point on the jaw when possible, but this 
point may differ because some jaws are fragmentary. A usual 
location is at the symphysis, on the mid-line of the jaw between 
the two lower median incisors. In Pithecanthropus B the symphy¬ 
sis is missing. Therefore a substitute index has been calculated at 
a point bctw'een the median and lateral incisors, which is present 
in this specimen. This index comes to which means that the 
thickness is sa-Sper cent of the height. In three Sinanthropus jaws 
the figures are 3®-®^ and 4 ®" 4 ^ indicating a much less massive 
bone near the chin line. How-ever, when the same index is taken 
at the conventional spot, which is the level of the mental foramen 
(a hole in the bone usually situated under the point where the 
second lower premolar and first lower molar meet), the figure for 
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TABLE 24 

ANGLES OF INCLINATION AND INDICES OF 
ROBUSTICITF OF SINANTHROPUS AND 
OTHER M AND! BLESt 

Apea: Men: 
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the four Sinanthropus mandibles comes to 55.4, against a mere 
44-5 Pithecanthropus B. Thus a racial difference ts evident: 
the Pithecanthropus mandible is the stouter in front, and those 
of the Sinanthropi more robust in mid-branch. 

In Sinanthropus and in other early fossil men, the gonial angle 
is blunted so that it becomes two angles of about 45® each. The 
area between the two comers is the seat of attachment of the 
masseter muscles on the outside of the bone, and of the internal 
pterygoid muscle on the inside. Because botl) these muscles are 
concerned with the rotary motion of the jaw in cliewing, this 
similarity merely reflects the common habit of beavy chewing 
in unrelated lines. In Sinanthropus, as in the Eskimos and otlier 
northern Mongoloids, the gonial angles are bent outward, making 
the lower part of the face look very wide. This again is partly a 
function of chewing. 

The ascending rami, which connect the tooth-bearing body of 
the mandible to the skull, arc of moderate height in Sinanthro- 
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pus, as in other early fossil men. As we saw in Chapter 7, the 
ascending rami of the Australopitliecines are very long and high. 
This means only that the faces of the various lines of Homo erectus 
were diagnostically shorter tlsan those of the Australopithednes 
yet discovered. Also the Sinanthropus mandibles, like those of 
other Homines ereeti, have genial tubercles projecting from llie 
insides of their symphyses, like most modern men and unlike 
most, if not all, Australopithecines. 

While conforming to the general Homo erectus pattern in the 
details mentioned above, Sinanthropus had two special peculiari¬ 
ties, tlie toms numdibularis and multiple mental foramina. The 
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foras mandibularis is a swelling of the jawbone on the tongue 
side, concentrated between the level of the canine and that of the 
first molar. This is solid, heavy' bone, with no spongy interior. 
All the Sinanthropus jaws have it. and no other early fossil man 
had it. The ioms mandibularis is found among some 15 per cent 
of the contemporary Clunese. whereas among Eskimo popula¬ 
tions it varies in frequency between 42 and 97 per cent. It is 
found, as weU, in 68 per cent of mediaeval Icelandic jaws. Neo¬ 
lithic Japanese. Lapp, Ostiak, prehistoric Chinese. Ainu, and 
prehistoric Scandinavian jaws all have it in ratios varying from 
62 to 17 per cent; and it is just as frequent among northern 
Caucasoid jaws as it is among those of northern Mongoloids. If 
this bone is an adaptation to heavy chewing It is difficult to under¬ 
stand why others, particularly the Neanderthals, lacked it, unless 
they had some other adaptation to the same function. Oddly 
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enough, it is also found in an extinct deer which the Sinanthropus 
folk ate.‘ We arc reminded of other cases of convergence in special 
environments—for example, the case of prehensile tails in differ¬ 
ent kinds of South American mammals, including primates. As 
with the prehensile tail, torus niaru/ihufarts is hereditary/ 

The other peculiarity, multiple mental foramina, is even more 
mysterious. In every jaw in which either or both sides of the bone 
lying immediately under tlte second lower premolar and first 
lower molar is preserved, more than one foramen may be seen. 
There are seven such jaws and the number of holes ranges from 
two to five. In other jaw.s, new and old, there is usually only one 
such perforation through w liich the blood vessels and nerves that 
service the lower part of the cheeks pass out of the body of the 
bone. None of the other early fossil man jaws has this anomaly, 
except for Heidelberg and the Temefine mandibles from Algeria, 
which have two. The latter resemble the Sinanthropus jaws so 
closely in other respects tliat the two sets of jaws could have come 
from a single population. Later on, multiple mental foramina turn 
up in some of the European Neanderthals. In any case these two 
features, torus nitmdibularis and multiple mental foramina, indi¬ 
cate as well as anything could the extreme genetic isolation of the 
Sianthropus population. 


Tlie Teeth of Sinanthropus 

Thanks to Weidenreich, we have more information on the 
teeth of Sinanthropus than on those of any other fossil human 
population." His series consists of 147 teeth, 83 of which are still 
in their original positions in jaws and 64 of which are loose. Of the 
147 teeth. 134 are pennanent, including 52 uppers and 82 lowers. 
Thirteen are deciduous, all lowers. The total is said to represent 
about 32 individuals, 20 adults and adolescents with permanent 
teeth, and 12 juveniles with milk teeth. This is as large a sample 
as we get from some li\'ing populations. 

■ H. D. KaJillo!: *'On the Evnluttor of PnchyiHlAiilf in Jbw Bones of CKT Cl»i)t 
D»f, HegacetoM /’tfcfiyoileowj (Young).” VP, VoJ. a. No. 3 (lysg). pp. 117-34. 

' M. Siimld and T- Satai; "A PAmilijil Study of Tonjj Polatinui and Toeus 
Mdndihularfs." AJPA, Vol. iS. No, 4 ( io6d), pp, 263-74. 

• WckleiuelcfaL **111* DeoUtion of SJnofithropUf pektatntitJ" 
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The Teeth of Sinuntkmpus 

Like the sktjlU and mandibles tlie teeth are of tico sizes, rela¬ 
tively large and relatively small. Large ones are found in two 
large mandibles and one large “male” skull, and small ones are 
found in two small mandibles and one small “female" skuU. If we 
agree with Weidenreich that the large teeth are male and the 
small ones are female, then we have the permanent teeth of ten 
male adults and adolescents and of sis male juveniles, and also 
often adult-adolescent and six juvenile females. 

Table 39 gives the length and breadth of the Sinanthropus 
permanent teeth and comparable dimensions for Pithecanthropus 
from the two available specimens, No. 4 and mandible B, as well 
as the crown dimensions of the Upper Cave specimens, those of a 
series of modem Chinese males, and tlie modem length and 
breadth ranges for all races. 

The Sinanthropus teeth are large in Ixith mcsiodistal length 
and labioUngual breadth diameters, hut all except tw-'o of the 
sixteen kinds of teeth (uppers and lowers, incisors, canines, etc.) 
fall within the ranges of living populations. One exception is the 
upper canine. In five of the six specimens studied, the me.siodistaI 
length exceeds the modem range; and one of them, with a length 
of 10.5 mm,, is the largest such tooth in the world. The other 
exception is the second upper premolar. Tw-o of twelve of tliese 
exceed the modern range in the labiolingual breadth. 

In general Pithecanthropus had much larger teeth than Sinan¬ 
thropus, with seven of tw-elve (alt sixteen are not represented in 
Pithecanthropus) exceeding the Sinanthroims range. Tlie two 
populations also differ in tlie ratio betw een the combined mesio- 
distal length of the three upper molars and the total length of the 
entire upper tooth row, from the upper median incisor to the 
upper third mobr. In Sinanthropus the molar length is only 41.5 
per cent of the total row length; in Pithecanthropus 4 it is 45.^ 
per cent. These differences are retained, more or less, in modem 
Mongoloid and Australoid peoples. 

In Sinanthropus the upper first molar is the brgest of the three 
and the upper third the smallest. This is the usual sequence in 
modem populations. In Pithccantliropus 4 the upper second mobr 
is the largest and the first and third are nearly equal in size, fn the 
lower jaw the second mobr is the largest in both Sinanthropus 
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and Pithecanthropus B, but in Sinantl^ropxia the first motar is 
much larger than the third, while in Pithecanthropus B the first 
and third molars are nearly equal in size. These differences be¬ 
tween the Javanese and Chinese ffominM ererfi in tooth size re¬ 
flect the differences already noted in the stoutness of the lower 
jawbones of the two races at different locations—that in Sinan- 
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Fic- 64 The CownNum Mosgou>id Teeth- Shovel Ptiojit StNJvw- 

THJtopus TO Tfte HECiLsrr Ch[N£S:e, Upper Mediim /rtcUori: JL Sfouithropu^p 
Tiijg-tsun; Ci Cave; D, Recent North Chinese. Upper Lateral Iriclson: 

E, Sinantlirc^uj ^ F, TlDg-tsun; G. Sjaia^O$scHCk?1^ H. RccccLt North ChSncser ThU 
sequence of upper and lower Inciwrs &how« $. continuity of lf»th form in the heart 
of the MongoMd realm from the Middle PleBtoccne to the preicntk (Drawing B 
and F after Movius, 1956; all olKei^ after Wridtarcich, 1937.) 


thropus the emphasis Is on the front of the mouth whereas in 
Pilbecantfiropus it is on the molars. The whole facial structure of 
Sinanthropus, as previously noted, is concentrated on its forward 
portion, which is still true of Mongoloids. 

The relationship between the teeth of Sinanthropus and those 
of living Mongoloids is shown more convincingly in morpho- 
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logical characteristics than in gross dimensions. Of these the most 
conspicuous is the peculiar shoveMike shape of the upper incisors, 
described in Chapter 8. All five of the upper median and both of 
the upper lateral incisors are shoveled. Not only are the edges of 
the teeth raised, but tliey are actually wrapped around on the 
lingual side, and they have one to three fingerlike tubercles or 
ridges running down the lingual surface from its upper inner 
rim half way to the cutting ^ge. Incisors comparable to those 
of Sinantliropus have been found in tlie earlier South African 
Australopithecines and in some of tlie fossil jaws from North Af¬ 
rica, and the element of lingual ridging occurs in the incisors of 
living great apes. 

The upper canines of Sinanthropus are large and long-rooted, 
and their crov-ns project beyond tlie level of the incisors and 
prcmolars. Instead of points, as in apes and rnodem men, the 
lower canines have cutting edges. The upper canines are shoveled 
and fingered, braced and omamented, in the manner of the upper 
incisors. Starting with the canines and moving backward, all the 
teeth have cingulums, or collars, sometimes completely circular, 
sometimes incomplete, just above the necks of the teeth, at the 
bases of the crowns. This feature is characteristic of apes and is 
slightly developed in some of the Australopilhecine teeth. In 
Pithecanthropus it is present but not pronounced, and it is not 
characteristic of modem man of any race. Like Pithecanthropus, 
the orang, and some of the Australopithecines, Sinanthropus bad 
fine wrinkles on the grinding surfaces of his molars. Both the 
cingulum and the wrinkling are more characteristic of an early 
grade of human dental development than of a particular line. 

AH the permanent molars and ptemolars of Sinanthropus, and 
all the miUc molars, are taurodont; that is, each tooth lias an en¬ 
larged pulp cavity ertending downward into fused roots, as de¬ 
scribed in Chapter 8, A taurodont tooth can be worn down much 
lower than an ordinary tooth. This condition, absent in Pithe¬ 
canthropus, is not unique with Sinanthropus, but is found in a 
i^ijmber of populations, ancient and modem, particularly among 
the Middle Pleistocene people of North Africa, the European 
Neanderthals, and living Eskimos, American Indians, and Bush¬ 


men. 
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Taurodontism seems to have a selective advantage when the 
workload of the teeth is too great for their surface area, as, for 
instance, in a cold climate, where the teeth are used for softening 
skins (Neanderthals and Eskimo), or as when, after the teeth 
have been reduced by dwarfing, the capacity for heavy chewing 
is still needed (Bushmen), In Sinanthropus, sldn dressing was 
probably the critical factor. Taurodontism is hereditary. All of the 
peoples who have it or had it (with the possible exccptioii of the 
Neanderthals, to be studied in the next chapter) are in one way 
or another members of either the Mongoloid or the Capoid racial 
line of descent. 


The Leg Bones of Sinanthropus 

Wfipenbeich has described seven fragmentary femora, 
numbered 1 to 7. Numbers 4 and 5 are believed to be a pair. 
Not one has a complete head or distal end. All except No. 2, 
which is smaller than the others, are called male. Only No. 1 and 
No. 4 are complete enough to permit reconstruction of their total 
lengths, 400 mm. and 407 mm; these indicate a stature of about 
five foot one and a half inches, or 156 cm, similar to that of living 
Japanese, Eskimo, and Ainu, and shorter than that of Pithecan¬ 
thropus, 

Several peculiarities set these femora apart from those of most 
modern men. The walls of the shaft are extraordinarily thick and 
the medullary canal occupies only 35 per cent of the total diame¬ 
ter {33 per cent transversely and 38 per cent sagittally) as com¬ 
pared with about 48 per cent for other ancient men of later pe¬ 
riods. The Pithecanthropus femora were also of normal thick¬ 
ness.'Among the apes only the orang has thick femoral walls. 

In Sinanthropus the dense Imnc of the walls runs far up on 
the neck of the femur w-hcre modem femora contain mainly 
spongy matter. Furthermore, the trajeetoria] grid system of the 
less extensive spongy part is composed of exceptionally coarse 

‘Judging frum thq jihalAgraplu of the braLen thafts qf Not. 3 and a in the 
Leyden collection (Wridenreich, pJate 39) and t ^holograph of No. 1 

which fhows a break on the imidc of tlie lower thiift (R. Ma ntn igaS. p, 1153). 
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fibers which are laid down in a different pattern from that seen in 
modern femora. 

The Sinanthropxis femora are also extremely flat, fore-and-aft, 
like those of apesj tJiis feature is also found in some other popu¬ 
lations, including Neolithic Chinese and modem Fuegians, 
Uniquely, however, the Sinanthropus femora have only vestigial 
pilasters (bony struts along the center of the backs of the shafts); 
the linea aspera (a ridge superimposerl on the pilaster), which is 
found in all human specimens, consequently lies fiat on the surface 
on the bone. Although the shaft is bent no more than in modem 
specimens, the peak of the eurve lies near the knee-end instead 
of in the middle as in other femora, including those of Pithecan- 
thropns. 


The Upper Extremitij of SinanthTopus 

T II EnE IS only one piece of humerus, and both ends of it are 
missing. This bone was probably about 324 mm. long, or 30 mm. 
longer than those of Japanese and Ainu, who have the same femur 
length. If WeidenrcichT reconstruction of it is correct, either it 
belonged to a taller individual than the owners of the six femora, 
or else he had projXJrtionately longer arms. Like the femora, the 
humerus is extremely thick-walied, although its general fonn is 
slender. Otherwise it is completely modem. It has, however, an 
extreme development of the tubercle for the attachment of the 
deltoid muscle, the function of which is to raise the ann side- 
wise. Similar tubercles have been found on the humeri of Neo¬ 
lithic Chinese and modem Fuegians. The Fuegians are great 
paddlers; what Sinanthropus and the Neolithic Chinese did to de- 
\'elop such powerful deltoids is unknowm. 

We have also one slightly defective clavicle in the Sinanthropus 
collection. As this is an extrenrely variable bone in modem man, 
it is not surprising that the specimen at hand has no special 
features; it is slender, higidy curved, and heavily ridged for the 
attachment of powerful muscles, including thedcltoid- 

There is also one os lunatum, a wrist Ijone, w’hich is also com¬ 
pletely human, altliough it is small; but so. apparently, arc tliose 
of many Mongoloids. 


4s8 
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Even these scanty observations make it evident that the 
postcranial skeleton of Sinanthropus differed from that of Pithe¬ 
canthropus, and that both differed from the curiously assorted 
skeletons of Australopithecus. Among these animals the head of 
the femur was not rotated as far forw’ard as in man, and the distal 
condyles of that bone had peculiarities of their own* In the 
Zinjanthropiis leg bones the fibula is thicker^ compared to the 
thickness of the tibia ^ than in man as a genus^ and this suggests 
that Ziujanthropus walked on the outside of his fooL Pithecan¬ 
thropus had long, slender^ modem-style femora, and his successor, 
Sob man, a modem tibia. Sinanthropus, however, had short, 
heavy leg bones, with peculiar bone webbing in the head of the 
femur, narrow marrow cavities, a relatively short tibia, and much 
bowing of both bones* 

Sinanthropus differed from Pithecanthropus in many other 
anatomical details. His brain case was larger, as large as Solos. 
In some details of cranial anatomy, particularljf in the configura¬ 
tion of the inner surface of the temporal bone, he was more ape- 
lilce than Pithecanthropus. His frontal bone had a constriction 
behind the brow ridges, whereas Pithecanthropus’s brow rose in 
a smoother, more gradual slope. Pithecanthropus (at least Num¬ 
ber 4) liad the largest palate, and their teeth were as different 
as teeth could be within a single species. 

These comparisons suggest that the relationship between Pithe¬ 
canthropus and Sinanthropus, which most physical anthropolo¬ 
gists believe in, was not a close one. It also suggests that either 
several related hominids acquired the erect posture independently 
or, by the time Sinanthropus came along, different lines had been 
as rigorously differentiated by the evolutionary process from the 
neck down as from the neck up. The currently popular nostrum 
that except for their skiiis all men are alike from the neck down 
is nonsense. 

Sinanthropus was a peculiar tv-pe of human being who had 
more features in common with living Mongoloids, regardless of 
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grade, than with any other living subspecies. Among these com¬ 
mon features are the following: 

(1) A sagittal keeling of the skull vault, found among Eski¬ 
mos and North Cliinese. Pithecanthropus also had this, as do 
modem Australians and Tasmanians. 

(2) Inca bones, found in three or four of five skulls. These 
are found in 15 per cent of the American hidians and are more 
frequent among Mongoloids than in other races. 

(3) Broad nasal bones that show little or no diiference be¬ 
tween upper and middle breadths. 

(4) A gently rounded contour of the nasal saddle. 

(5) The profile angle of the roof of the nasal passages equals 
Sg", a httle higher than in Mongoloids, who have the highest 
such angle among living men. 

(6) The outer border of the orbit is set forward as in Aus- 
tralopithecines, gorillas, and orangs, and the forward part of tlie 
temporal muscle is extended anteriorly above the edge of the 
brow ridge, compressing the bteral half of the orbit. 

(7) The infraorbital margin is rounded and even with the 
floor of the orbit, as in raCKlem Mongols. 

(8) Buccal exostoses {bony growihs) of the mandible are 
found in all three upper jaws of Sinanthropus; these grow'ths are 
found in from bvo to five per cent of the Aleuts, the Japanese, the 
Lapps, and the natives of Siljeria, 

(9) Exostoses of the internal auditory meatus (tube of the 

earholc). 

(10) A genera! tliickening of the tympanic plate. This and the 
preceding arc found chiefly among Eskirnos, American Indians, 
and Icelanders, 

(11) The ‘'infantile gap" in the tympanic bone, 

(12) A special external growth on the border of the tympanic 
plate, found in Sinanthropus Skull X and in no other fossil homi- 
nids; it occurs in iS to 20 per cent of the Polynesians, 12 to 30 per 
cent of the American Indians, and only rarely in Caucasoids. 

(13) Tlie mandibular torus. 

(14) Shovel incisors. 

(15) Extreme flattening of the femur, accompanied by a flat 
linea aspera and a distal position of the shaft curve. 
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(i6) A strongly developed deltoid tuberosity of the humerus. 

f 17 ) A sm all wtis t Ijone. 

Weidcnreich’s list, given above with a few modifioations/ im¬ 
plies a genetic continuity with the modern Mongoloids of Asia, 
Oceania, and America; but it has not been widely accepted, for 
tw^o reasons. First, some of the features which appear in other 
popidations that dwell in cold regions may have been acquired 
adaptively and convergcntly. Second, most human anatomists are 
reluctant to admit that more than one line of human beings could 
have passed the evolutionary threshold that separates Sinanthro¬ 
pus from the living Mongoloids. In my opinion the first objection 
is more valid tlian the second. 

Still a third objection, whicl> has held back a number of open- 
minded scientists who are walling to overlook the first two, is the 
lack of skeletal material to fill the time gap between Sinanthropus 
and historical races of Mongoloids. Owing to new discoveries in 
China and Japan, that gap is being filled. 


Late Middle Pleistocene Finds in China and Japan 

Since 1954 four different finds of fossil man, made in the Far 
East, have been assigned to the later part of the Middle Fleisto- 
cene by their disco\'crers, three from China and one from Japan. 
They are listed on Table rg. 

The ring-fswn Teeth 

I N 1954 fourteen paleolithic sites were excavated in the region of 
Ting-tsnn, Shansi, northern China.* Although they are stated to 
be Middle Pleistocene by the Chinese discoverers, Movius be¬ 
lieves that they are of Third Interglacial age. Over two thousand 

’ Wtidctureichi "Tli*! Skdl of SlndTtrfiro^uj peJiinenjii," pp. *51-4, 

*H. L. Movius. Jr-: '*New Palcoliihic Sites nwr Tfng Tstiii on the Fm, IUv«. 
Shonsl Province, North Chinn,” Qualt-rnatia, No. 3 (pp. 13-06. 

T-K, Cheng: Atehaeohgtj in China. Vol. I, ProhiitoHc Chirm (CamWdee: 
W. HcfTcr and i , pp, 35-^. 

C, Biiihitcll ahd c. McBurney: "New World Oiigim Seen froro the Old World " 
Aft(lqu%, Vol. 33. No. 130 {pp. B3-101. 
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artifacts found hero are said to indicate an evolutionary progres¬ 
sion based on the stone-tool industry of Choukoutien, witib or 
without inSuenoes from the Western world,* 

The human remains from these excavations consist of three 
tee til, tw'o upper incisors and a lower second molar. They are 
smaller than the Sinanthropus teeth and w'ithin the modern Chi¬ 
nese range/ Both incisors are slioveled in the exaggerated Sinan¬ 
thropus fashion. The lower molar, which has five cusps and an 
incipient sixth, resembles those of Sinanthropus morphologically. 

Whether these teeth belonged to the Late Middle or Early 
Upper Pleistocene is less important than the fact that they form a 
bridge between Sinanthropus and modem Mongoloids in asso¬ 
ciation with a stone-tool industry derived from that of Choukou¬ 
tien. This is the continuity that Weideoreich souglit and died too 
soon to see. 


The Chengyang Maxilla* 

Three years later, a piece of fossil human maxilla, contain¬ 
ing an upper first premolar and an upper first molar, and also an 
isolated lower second premolar, were found in a cave called 
Lungtung, at Hsiachungcbiawan village, in the Ichang lime¬ 
stone area 28 miles southwest of the city of Changyang in Hupei 
Province. This is mountainous country; the cave is about 4,400 
feet above sea level. 

Although there were no artifacts in tliis site, faunal remains 
were abundant. They belonged to the so-called Ai'iuropits- 
Stegodon fauna (Aihiropns is the giant panda), which was also 
found with Sinanthropus at Choukoutien. Chia, who described it, 
considers the fauna of this site to be of Late Middle Pleistocene 
date, and to my knowledge no one has yet challenged this al¬ 
location. 

* Moviuj states tHal they show no Westtro Bushncli and McEumgy 

that tlwy do. 

* Scale medsiir«ni«nts of the illostratiDiis give tho uppet nii:;dian incboi a Length 

of 9 inm., the upper latcrd incisor a length of 7 mm., and second molar 

a lengith of 11 11110..* and a brendlh of 11 nin>r 

Chia: '"Notes on the fimnJUi and Other Mammalian Remainf from 
ctuing^^ng, Hupei.” VP, Vol. i. No- 3 (1957J. FP 
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The maxillary fragment 15 part of the left side only, including 
the roof of the palate and the sagittal line from the nasal spine to 
the tooth line; in other words, half of the upper jaw. The palate is 
ribbed, as it should be; the anterior nasal spine is poorly devel¬ 
oped and pointing forward; the nasal opening is wide, and its 
lateral wall less cur\’ed than in most modem men (this is ap¬ 
parently a primitive feature noted by the author of the mono¬ 
graph). 

The relief of the bony surface of the maxilla which covers the 
root of the canine is high, indicating that that tooth, which is 
missing, had a long, thick root as in Sinanthropus. However, the 
three teeth that are present are intermediate in size between the 
teeth of Sinanthropus and the teeth of modem Chinese, although 
the root of the lower second premolar is longer than either of the 
two corresponding Sinanthropus teeth.* The enamel of these teeth 
is highly wrinkled. 

Morphologically and metrically the Changyang specimens 
closely resemble Sinanthropus, but seem to indicate a step for¬ 
ward in the direction of modem Mongoloid man. Because the 
brain case is missing, we have too little evidence to indicate 
whether or not Chang^-ang man had crossed the threshold from 
Homo erect us to Homo sapiens; but If he had not, be was well on 
the way. 


The Specimen from Kwangtun^ 

A YEAR after the Changyang discovery, in 1958, farmers dig¬ 
ging fertilizer in a cave in tire so-called Lion Hill at Mapa, Shao- 
quan Municipality (formerly Chuldang District) of Kwangtung 
(Canton) Province, found a fragmentary human skull in the 
midst of many other mammalian bones, including Stegodon, an 
extinct elephant. The fauna indicates a Late Middle or Early 
Upper Pleistocene date.’ The human specimen, already men- 

• Ttis ctorwn dimcnjilcms of th« three teeth ht; upper first pjretjiabr, length — 
^.4 nuA., breadth =10.6 nun.; upper Eriit molar, i,= tO.S mm., br. = u.8 mm.; 
lowei cecoad piemolar, i.= 8.3 mm., hr. w 10.6 mm. The root length of the 
lower sceond prenwlor fs 10.5 nun., those of tine Swnthxopiis spedmens 17.3 mm. 
and 19.2 mm. 

^WoDi Fossil Himun Sltull of Elarly Faleaathropic Stage Foimd at Mapo, 
Shaoquan, £wangniii| Provlnnr, VP, Vol. 3, No. 4 ( 1959), pp. t7$-63. 
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tioned in Chapter 9, consists of the frontal bone, botli parietals, 
(Jic nasal bones, and the lower border of the right orbit. It is 
heavily fossilized; the sutures are all fused; it is certainly adult, 
and probably male. 

With this skull two questions arise at onoe: Is it erecitts or 
sapiens? Is it Mongoloid or Australoid, if either? Unfortunately, 
not enough of it is left to help us answer either question com¬ 
pletely. 

The frontal bone is longer than tlie parietals, and bregma is 
located farther back than in most modem skulls. These are both 
hallmarks of Homo erectus. In the indices of the arcs and chords 
of the frontal and parietal bones (see Chapter 8) the Mupa cra¬ 
nial fragment falls into the ranges of the Sinanthropus and Solo 
skulls, the Rhodesian arid Saldanha specimens from Soutl> Africa, 
and also the European Neanderthals.* But the absolute measure¬ 
ments of the bones slightly exceed the Sinanthropus range, and 
diey lie just inside the Solo range. 

Woo has drawn the skull on a simulated eye-ear plane (see Fig. 
60) and drawn a line from glabella, which is present, to 
opisthion (therearmost point of the occiput), which is postulated. 
The height of the skull above this line (82 mm.) Is the same as 
that of Sinanthropus 10, the largest of the Sinantliropi, As the 
Mapa skull is only 7 mm. thick at bregma, compared to 8.8 mm. 
for Sinanthropus, and as the skull appears to have been more 
rounded, its capacity probably exceeded that of Sinantliropus 10 
and the largest of the Sob skulls (1,225 «?)► within 

the modern range. 

Morphologically it is again intennediate, both in grade and in 
line. Tlie brow ridges are heavy, and shaped like those of Solo 
rather than tliose of Sinanthropus. But the frontal bone behind 
the ridges is markedly constricted as in Sinanthropus; and the 
nicking of the frontal profile just above glabella is moderate, and 
intermediate. Tfre nasal bones are wide and the nasofrontal suture 
almost straight, The frontal sinus is larger than in either Sinan¬ 
thropus or Solo, and extends laterally over the eye sockets. The 
orbital borders are rounded, not square as in Sinanthropus; but 

•The Mapa fronUJ arc =134 n™ . €hi>Tii=iiS mm,* Knckx = BS.e. The 
figurc.'c fur tli€r pfkrkeiaL botic art II4 nini,p und 96.5. 
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they are also rounded in modern Mongoloids. The orbits them* 
selves are high, as in Mongoloids. Also the lower border of the 
orbit projects forward, as in Sinanthropus and the Mongoloids, 

Woo believes that the Mapa skull had evolved to the same 
grade as the European Neanderthals, to what he called the Early 
Paleanthropic stage. In view of the history of the Neanderthals, 
which will be recounted in the ne^t chapter, i agree with him in 
this diagnosis but not in the comparison. The Mapa skull seems to 
stand at the threshold between the two grades of Homa. If it was 
not sapiens, it was very close to Iwing so. In any case, it represents 
a higher stage of human evokition than Sinanthropus himself, 
which is the most important conclusion we ean reach. As to its 
race, it seems to me to be mostly if not entirely Mongoloid; and in 
ways in wdiich it diSers from Sinanthropus, as in the shape of tlie 
orbits, it is a link between Sinanthropus and the modem Mon* 
goloid peoples. 

The Humerus Shaft from Ushikawa Quarry^ Japan 

Until aftew the Emperors official declaration that he was 
no longer to be considered divine, the search for fossil man in 
Japan was not vigorously pressed. During the 1950s, however, it 
got off to a late but profitable start. In 1957, a laborer w-orking in a 
limestone quarry in the Ushikawa district, five miles from the citv 
of Toyohasbi in Aichi Prefecture, east-eenlral Honshu, found a 
number of bones at a depth of 70 feet. Among these bones were 
two broken pieces of the shaft of a human humerus. The fauna 
with which they were associated is called Late Middle Pleisto¬ 
cene, No artifacts were found. These humeral fragments, which 
are from one lione because the two sections fit together, have been 
described by H. Suzuki and F. Takai.^ 

The piece is 70 cm. long, and comes from almost exactly the 
middle of the shaft, which is believed to have had a totiil length of 
230 mm. Suzuki, who thinks it female, compares it to the humeri 
of nineteenth-century Japanese women, the mean of which is 
265.5 This suggests a stature for the Ushikawa woman of 

•H. Suzii^ and F, Talctf; "Eutdetlcuiig «jrvs Pleiilaawwn Hominiden Hu- 
tnerw in Zenlnil-Jflpfliir AAns., VoL 13^ 3/3 (1959], pp. 13^-35, 
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only 135 cm., or 4 Feet 5 inclies, wFucIi would not be very tall for a 
Pygmy woman. 

A detailed study of the various diameters and circumferences 
taken at different loci on the shaft show that it differs considera¬ 
bly from those of the modern Japanese, being, among other 
things, nanow'er at the proximal end and thicker at the distaf. 
Moreover, the walls of the shaft are very thick compared to the 
width of the marrow cavity; the walls comprise 55 per cent of the 
diameter, compared to 40 per cent for recent Japanese. In this 
respect it resemhtes the limb bones of Sinanthropus. This is a most 
unusual bone, and although it has been described exhaustively, 
we must, along with Suzuki and Takai, await further discoveries 
before it can be properly evaluated. 

The Upper Pleistocene Woman from Tze-Yangf Szeduuin ‘ 

Turning again to Table 19, we find five items from the Far 
East labeled as Upper Pleistocene. The first is a skull from west- 
central China, from the mountainous province of Szechuan, which 
today is inhabited not only by Chinese but also by Tibetans, 
Lolos, and other non-Chinese-speaking tribesmen. The skull was 
found in 1951 by railway workers in a bank of the Huangshanchi 
River, Tze-Yang District, Szechuan. Associated with it was a 
rather crudely made Ixme awl and an extensive fauna. 

The animal bones, although mixed together in the deposit, 
could be separated into two lots on the basis of color, degree of 
fossilization. and fluorine content. The older fauna includes 
Stegodon orientalis, Rusa imicolor, and Rhinoceros sinensis, Steg- 
odon being an extinct elephant, and Rusa simply Ceruus rusa, 
the extinct deer found at Choukoutien. This fauna belongs to the 
Middle Pleistocene. The younger fauna includes Afun/iecus (the 
muntjak deer), Mammontetis primigenius (Mammuthus, accord¬ 
ing to Simpson, a mammoth), and Homo sapiens, this being the 
Tze-Yang woman herself. This fauna is Upper Pleistocene. The 
sorting out of these two faunas by W. C. Pet may help clarify the 
dating of other sites, particularly in south China, where the faunas 
ore also scrambled. 

* W-C, Pd and WtMi “Tie^^ong FiUvIilhic Mitia,** fVPif, N'o, 1937, 
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The skull, identiSed as a female over fifty years old, consists of a 
nearly complete vaults with both parietals intact^ all of the frontal 
bone except for the internal part over the orbits, all of the occipital 
bone except for the piece immediately behind the foramen mag¬ 
num, the left temporal, the left great wing of the sphenoid except¬ 
ing the base, and small pieces of nasal bone adhering to the 
frontal. Separate and mthout point of contact with the vault is 
the palate, including parts of the maxillae and the lower part of 
the nasal openingn All the upper teeth are gone except for the 
broken-off root of the left upper second premolar. The right upper 
second premolar and all three left molars had been lost before 
death; the others had fallen out after deaths There is evidence that 
the woman liad sufFered a serious dental disease. 

The cranial measurements given on Table 37 indicate that the 
sknil was quite small but well within the female range of both 
Metat Age preliistoric and recent North Chinese series. Com¬ 
pared to Sinanthropus 11, her skull is sl^ort, narrow, and high, and 
more voluminous by 200 cc. The minimum frontal, measured on 
the photograph, was probably narrower than either Sinanthropus 
11, as reconstructed by Weidenreich, or the modem female mean. 
The nasal opening breadth, also reconstructed, was narrower than 
that of Sinanthropus 11 and close to the modem figures. The pal¬ 
ate dimensions are modem, and the teeth were probably also of 
modem dimensions. 

Although the Tze-Yang woman was essentially sapfenSj her 
skull shows several archaic features. In tlie endocranial cast the 
cerebral fossae of the occipital bone are wdder and deeper than 
the cerebellar fossae. This condition is reminiscent of Sinanthro 
pus and the Neanderthals, and indicates that the cerebellum had 
neither expanded nor been pushed down by tlie cerebral hemis¬ 
pheres to the extent seen in most modern skulls. Also, on the inner 
surface of the parietals the impressions of the middle meningeal 
artery are archaic in pattern. The anterior ramus, although the 
larger, has fewer branches; the posterior ramus is tlie more intri¬ 
cately branched. 

The outside of the skull shows heavier brow ridges than usual 
for Mongoloids, a relatively long frontal bone with bregma placed 
to the rear of its modem situation, a rounded occiput, and a swell- 
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ing above the mastoids. The squamous portion of the left temporal 
bone is smaller tlian in most modem skulls of the same size. Also, 
according to Pei and Woo, “in modem man the zygomatic process 
of the temporal bone and its backward extension of the supra- 
mastoid crest lie nearly parallel to the eye-ear plane. It> Sinan¬ 
thropus it forms an acute angle of 30“ with the eye-ear plane, 
while in Tze-Yang man it forms an angle of about so'*,” * 

This excellent and detailed study, the high points of which have 
beeo given here, makes it evident that the Tze-Yang skull is an 
early sapiens form retaining some Sinanthropic features combined 
with, for the most part, modem proportions. The position of the 
temporal attachment on the frontal and its general morphology, 
including that of the lower nasal aperture, also indicate that it 
was Mongoloid, the only atypical feature being that the nasofron¬ 
tal suture is slightly rounded instead of running straight across. 
This is not enough to upset Pei s and Woo's racial diagnosis. 

The Upper Pleistocene Man of Liu-JCiflng, Kwangsi 

Kwanosi is the next province to the west after Kwangtung, 
w’herc the Mapa specimen was found. With Yunnan, it is the gate¬ 
way through which Mongoloids crept down the Sngerlike ridges 
that form the steep watersheds between the Irrawaddy, Salween, 
Mekong, and Red rivers, into the steaming jungles of southeast 
Asia, to replace the Australoids and Negritos who had evolved 
there. 

In a cave called Tungtienyen, 10 miles southwest of Liuchow in 
central Kwangsi, workmen found, in 1958, an almost complete 
human skull.* No artifacts were with it, but it w'as accompanied 
by many animal hones of the familiar stegodon-giant panda 
fauna. Although it was heavily fossilized, the skull was found in 
red soil, whereas most of tlie deposit wa.s yellow. This fact led 
Woo to conclude that its date is Upper Pleistocene rather than 
Middle Pleistocene, as would have been indicated had it been 
embedded in the yellow material. 

The cranium is nearly complete, but there is no mandible. Also 

* Pd and WoO: op. dt-, 40^ 

■■WiMi '"Hunian Found in Liukiang, Kwangi^fp China^'^ Vol, 3, 

Nci. 3 Ussa)* PP- iQQ-iS. 
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Found were four thoracic and fi\'e lumbar vertebrae; five pieces of 
lib; a sacrum; a right ilium-ischium combination, but no pubic 
bone; and two pieces of femur, one from each leg. All but the 
femora are said to have belonged to a male about forty years old. 
The leg-bones may have been liis, or they may have been part of 
a female. They are of a different color from the other bones. 

As the figures given on Table 37 indicate, it is a large and 
capacious skull, fully modem in the dimensions of its brain case; 
but its face is low, its nose short and wide, and its orbits low. Its 
palate is of moderate size, and its teeth the same. Tile incisors 
were shoveled—at least the lateral ones were. Although the one 
remaining median incisor was too rvom to tell, the median incisors 
are always more shoveled than the lateral ones if this trait is pres¬ 
ent. Curiously enough, this man hved to be over forty without 
cutting his upper third molars. This, too, is a Mongoloid trait. 

The brow ridges are a little heavy for modem Chinese, but not 
for peripheral Mongoloids Uke some American Indians. The posi¬ 
tion of bregma is still too far back for a modem skull, as the frontal 
part of the sagittal arc is more than one tliird of the total. The rear 
profile of the skull shows a moderate amount of lambdoid flatten¬ 
ing, present in botli Sinanthropus and the European Neander¬ 
thals. We have no infonnation on the inside surface of the skulk 

Is this skull, then, Mongoloid or Australoid? Woo believes that 
it is Mongoloid, of a primitive type, and points out that low faces 
and low orbits were common elsewhere in Upper Pleistocene 
times, particularly in Europe; tliis was a phase through which 
skulls of different lines passed independently. The form of the 
nose, with its guttered rim; the slight alveolar prognathism; the 
shape of the temporal lines on the forehead; and the teeth are all 
Mongoloid. The malars are prominent in the forward plane, as 
they should be. The skull's frontal index of facia! flatness, simotic 
index (which indicates the degree of lateral curvature of the nasal 
bones), and rhinial index (which expresses the degree of flatness 
of the mid-face) are all within tlie ranges of modem Mongoloid 
peoples, and the first tw'o are within the Sinanthropus range. The 
rhinial index of Sinanthropus cannot be calculated.* 

*For the Liu-Kiang jIcuD, F.lF'.F. = 15.7; Sirtotic l.=aS.3: BhinlAl I. = 
32.4. Fof Slnanthiopiu la, F.t.F.F. = 16.1 (?), SlimcXic [. = go.a 
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Woo^s conclusion that Liu-Kiang man was a Mongoloid form of 
Homo sapiens still in process of evolution seems correct, except 
that the skull deviates somewhat from the Mongoloid line in an 
Australoid direction, as one would expect from an ancient skull 
from southeast China^ the contact zone between the Mongolaid 
and Australoid peoples. 


The Liu-Kiang Postcraniat Bones 

If all we had from Liu-Xiang was the skull just described, 
our problem w^ould be simple, but we have a number of post- 
cranial bones, listed on Table 19—and this raises complications. 
Four thoracic vertebrae, numbers 9, lOp iip and 12, w^hicb are the 
bottom four, have a combined ventral body height of 84.0 mm.^ 
which is short for living peoples; and the five lumbar vertebrae 
have a combined height of 119,1 mm., which is even shorter. Of 
the living peoples occupying eastern Asia only the Sakai are 
knowTi to approximate these figures, and the Sakai are aboriginal 
hunters, of the Malay Peninsula, of unknown origin^ w'hose physi¬ 
cal appearance is largely Australoid. The Sakai are not Pygmies, 
but they are very nearly so. 

The accompanying sacrum is somewhat flattish and small, with 
a length of 99.2 mmn, a breadth of 86.5 mm., and a length-breadth 
index of 93.8. It is too small for Mongoloids or for Australian 
aborigines, and falls into the size range of the Andamanese Negri¬ 
tos. It is nearly triangular, tapering toward the distal end, very 
much like a Sakai sacrum illustrated in Martins Lehrhuek der 
Anthropologies The piece of pelvic bone, which is an ilium and 
iscbiiim w'ltliout the pubic bones, matches the sacrum, and the 
acetabulum is rotated somew^hat forw'ard, as in Mongoloid jielves. 

The leg bones consist of tw^o broken pieces of shaft, without 
condyles and of imerjual length. Probably the total fem)ir length 
was about 370 mm,^ and the stature calculated from the femur 
length about four feet eleven inches {150 cm.) if a male or four 
feet nine inches (145 cm.) if a female. These figures arc on the 


igafl edition, Vol. 2 , p. 1085 . 
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upper border of the Pygmy range, but they are consistent with 
the size of the vertebrae and pelvic bones; 

Despite their shortness, the femurs are stout, with sagittal and 
transverse diameters close to those of Sinanthropus, and the de^ 
gree of flattening of tlie shafts is intennediate between that of 
Sinanthropus and that of the modem Chinese.* Also, the marrow 
canal occupies 37.8 per cent of the shaft diameter, at its nar¬ 
rowest ixjint, in the Liu-Kiang femurs; in Sinanthropus it oc¬ 
cupies 35.7 per cent; and in the modem Chinese 45 per cent and 
higher. 

One may place these three specimens and sets of specimens in 
the following order of magnitude: (1) the slcull is large; (a) the 
femora arc fairly small but rugged; (3) the trunk bones, particu¬ 
larly the sacrum, are very small. As there is no duplication of 
parts, we cannot be sure that more than one individual is rep¬ 
resented. For a racial diagnosis each part must be taken sepa¬ 
rately. Tire skull is mostly but not wholly Mongoloid, w-ith some 
features reminiscent of or adumbrating the Australoid or Negrito. 
The pelvic and vertebral skeleton suggests the modem Sakai, who 
arc themselves an enigmatic people, and the femora suggest a 
small Mongoloid. Let us hope that more material will turn up from 
Kwangsi so that this mystery may be solved. 


The Tooth of Sjara-Osso-Col. Ordos 

In the bed of the desert river Sjaia-Osso-Gol, in the Ordos 
country between the Great Wall and the bend of the Yellow River, 
the late Fere Teilhard de Chardin and E. Licent found, in igag, 
one upper left lateral incisor tootli, 7,1 mm. in mesiodistal diam¬ 
eter, which is smaller than the smallest upper lateral incisor in 
the Sinanthropus series. Morphologically, however, it fits the Si¬ 
nanthropus pattern, with heavy shovebng and a basal tubercle 
projecting downward on the lingual side. It was associated with 

*SagtttAl diameter = a 6 .a nitn,; transverse diameter = 34.& mm. The SinonlhiD- 
pus Ggiitu ore afl.3 mm. snd 34.4 mm. The Inde* at platymeria (shaft-BaHening) 
it 67.8 for SiniuillirDpur, 73,7 for Uu-Kkng. and Soji for modem Chiocse. 
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an Upper Pleistocene fauna and many blade implements believed 
to represent the Upper Paleolithic culture of that region/ 


The Herruitns from rt-Sftao-Gou-Wan, Ordos 

In another Ordos site, near the village of Ti-Shao-Cou- 
Wan, two more pieces of Ordos man turned up in 1957, and they 
have been given the same date as the previously described tooth/ 
They are a broken parietal bone and the tower half of a femur. 
The parietal bone is of modem size and shape, with a sagittal arc 
of 125 mm., a chord of no mm., and a curv'ature index of 88, 
These three figures are close to the modem mean for all races. 
Yet the bone is a little thicker than the modem mean/ and the 
tracks of the middle meningeal artery are simple, with the poste¬ 
rior branch larger than the anterior. 

The femur half is 203 mm. long, suggjesting a stature of about 
five feet five inches (167 cm.) if a man, or five feet three inches 
(160 em.) if a woman. Woo favors the latter sexing. The walls are 
thick, w'ith the marrow canal one third the total. 

These two specimens, plus the tooth from Sjara-Osso-Gol, seem 
to provide a continuity from Sinanthropus into the Upper Pleisto¬ 
cene in Inner Mongolia as well as in other parts of China, 


The Upper Pleistocene Rentains from Central Honshu, Japan 

In S e f t e XI n e r 1958, six pieces of human skeleton were un¬ 
earthed in a lens of clay in a limestone quarry in the prefecture of 
Aichi, town of Mikkabi, Tadaki District. Although no artifacts 

^ E. P» TellhjiTd dc OKirdfn* and D. BLucks "Ori a PresumalTJy Pfeisto- 

evne llumiiii ToDEh Tmin tBe Sjara Oiso Ck>1 {Sou Eh EfUftom Ordos) 

BGSe. Vul S, 4 i P ^7^ 

Also W^idcnrakhi "The Dcntltitiu of SjnonfAro/HJj PS-NS-D^ 

VoL 1 (1937 p.11 and plate 3; Mid Dicng^ op. cil., pp, ^- 4 - 

• Woo: "Fossil Humaii Parietal Bone and Femur from Ordos^ InEHrr Mongolia,** 
V?^ VpL No. 4 (1956), pp. aoB-ia. 

•Tlie thickness of ihis pajirtaJ near breg^ h mm.; the modem mean 5.5 
mm.; and the for SmantliP^ii5 8-8 imn^H with a range of 7.0 to 

io>o mm. 
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were found, faunal remains were abundant, including tiger, some 
kind of elephant, deer, boar, and badger. F. Tayaki of Tokyo 
University has labeled this fauna Upper PleisloceTie, and 
H. Suzuki, who described the Ushikawa humerus shaft, is working, 
at tlie time of w-riting, on the human material. These consist of 
five pieces of skullcap and one fragmentary pelvic bone. The skull 
pieces are two parietal fragments, two fragments of frontal in¬ 
cluding the orbital margins, and one piece of occipital. Only the 
pieces of the parietals fit together. Suzuki, in a preliminary state¬ 
ment to the press in June 1960, said that the skull represents the 
same stage of development as Cr6-Magnon in Europe. For further 
information we must await the publication of his final study. 


The People of the Upper Cane of Choukoutien 

At this point we have exhausted the human skeletal ma¬ 
terial from China and Japan which most authorities agree is of 
Upper Pleistocene date. In eastern Asia this stretch of about 
150,000 years cannot be broken down as finely into subperiods as 
it has been in Europe. Some of the five specimens or sets of speci¬ 
mens that we have studied may be older than others by as much 
as 100,000 or more years. Yet most if not all of them show some 
racial likeness to Sinanthropus, in the skull, face, and leg bones, 
although those in south China also reflect the proximity of Aus¬ 
traloids. We have yet to discuss two lots of material which may be 
dated toward the very end of the Upper Pleistocene, correspond¬ 
ing to the final Wiirm in Europe, or even early postglacial time. 
The first of these consists of the famous Old Man of the Upper 
Cave of Choukoutien and his equally celebrated two wives, or, 
more properly^ female fellow victims/ 

Tire Upper Cave in which they were found is a dissolution 
cavity in the limestone, one which was not open in Sinanthro¬ 
pus’s day. It contained an industry of an evolved type derived 

’ Pel: "A Preliitilniiry Report on the Ute Pateolithlc Cave of CHou Kou Tien 
BCSC. Vol. 13. ,\o. 3 (1934), pp. 317-^. 

WeldenrriLli: "On the RrpieHnlalives of Modtm Mankind Recovered 

^ the Sod of Eest Mia," FfiHB, Vol, 13, Part 3 pp. 161-74- Also «- 

tmmi to ia hii 1943 piono^groph. 
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from the old complex of earlier days of choppers and chopping- 
tools arid flakes; there is no evidence in it of diffusion of European 
or other Upper Paleolithic techniques. Arehaeologically, the cul¬ 
ture of these people was a local evolntiDnary product. The cave 
soil was also crammed with fossil animal bones^ including those of 
hares* bears^ hyenas^ tigers, Sika deer, roe deer^ and even ostriches 
and cheetahs. Of these, the hyenas, bears^ and ostriches represent 
species extinct in China. Without doubt, C-14 and pollen analysis 
will one day pin down the age of this deposit. Meanwhile, let us 
place it in the neighborhood of about lo,ooo b.c.* with a vvide 
margin of error. 

Parts of the skeletons of at least seven persons were founds but 
only three skulls have l^een described: a man about sixty years 
old, a young woman who had not yet cut her wisdom teeth* and a 
somewhat older woman whose dental crowns had been worn flat* 
They are numlicred lOi, loa^ and 103. The man was given a 
stature of five feet eight and a half inches (174 cm*); female No. 
loz of five feet two and a half inches (159 cm.). We have no fig¬ 
ure for No. 103. The femora of No. 101 had the same shaft- 
medullary cavity ratio as those of modem north Chinese. 

These people had been killed in a mass murder and left where 
they lay. They had apparently not l>een eaten. No. 101 was killed 
by an arrow or snialhhciulcd spear that pierced his skull at the 
point where the frontoparietal suture crosses die temporal lines. 
It was not mutilated, and was complete when found. Females 
Nos. 102 and 103 suffered a less unanticipated an<i more horrible 
death. Someone held their heads sidemse on a stone, w^hile 
someone else dropped another stone on them* squashing them so 
that the bones sprang out, increasing the head height at the ex¬ 
pense of head breadth. Furthermore, No. 102 had suffered a small 
degree of cranial deformation before deaths because across her 
fore [lead stretches a furrow of the kind made by carrying back- 
loads with tump-lines. This means of transportation is still used by 
the Atayals of Formosa and the Ainu. 

This fatal head-crushing has had an important aftereffect which 
the unidentified murderers could not have anticipated* The two 
women have gone dow^n in history as a Melanesian (No. roa) 
and an Eskimo (No> 103), as stated in dozens of textbooks* This 
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conclusion is based on a prellinmary interpretation of the im- 
restored dimensions of the crushed skulk, as a careful reading of 
Weidenreich's original pa|>er will indicate. 

His suggestion that the male skull (No. loi) looked like that of 
an Ainu was equally hasty. He stated that he made this compari¬ 
son on the basis of some photographs and measurements sent him 
by S. Kodanei of Tokyo. At the time S. Kodama’s monumental 
work on the craniology of the Ainu ’ had not yet been published. 

If we compare the dimensions of No. loi as given on Table 37 
with those of four long series of Ainu skulk from Hokkaido, 
Sakhalin, and the ICuriles, we find many differences. The cranial 
length of No. 101 is 16 mm. greater than the greatest Ainu mean 
and I mm. outside all their ranges. The minimum frontal of the 
Upper Cave skull is 11 mm. greater than any Ainu mean, and the 
bigonial diameter 10 mm. greater, and both these dimensions 
fall just inside the maximum ranges of the Kurile and Sakhalin 
Ainu, who have the largest faces of all the Ainus. The biorbital 
diameter is 9 mm. beyond any Ainu mean, and the nose height 
5 mm. beyond any Ainu mean. In Ijntli these measurements No. 
101 exceeds all Ainu ranges. 

The old man of the Upper Cave does not conform strictly to a 
Mongoloid model, but neither do all Chinese alive today. In some 
respects he resembled the large-faced tribes of American Indiam, 
like those still living on the Plains, This is particularly visible in 
the upper part of the nasal skeleton, and the lateral borders of 
the orbits, but the malars and the lower part of the nasal skeleton 
arc fully Mongoloid in the Eastern Asiatic sense. 

The faces of the two female skuUs resemble bis in general hut 
arc fully Mongoloid in those respects in which his deviates from 
the Eastern Asiatic pattern. No. 103, w'hich Weidenreicli called 
Eskimoid, is the most exaggeratedly Mongoloid of the three. To do 
Weidenreich's memory justice, I w-ill make two brief quotations. 

“The Old Man of the Upi>pr Cave appears to represent not only 
a very primitive form of modem man but at the same time also a 
type of primitive Nfongolian.” * 

. . the three individuak of the Upper Cave show certain 

^ Sr KodnTna; Alnofrtf ISappero, 1940 ). 

^ Weidenrdchr "On ihe HcpFesen^tiviia ^ p, 16S, 
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comiDDn festtur€s in spite of disconformittes in others. Tlie former 
refers especially to tlie configuration of tlie face, namely the low¬ 
ness of its tipper part, the quadrangular form of the orbits, the 
wide inter-orhital breadth, the shape of the nasal aperture and the 
character of its entrance^ and the existence of prognathistn " * 

It may be added that although the teeth of No. 101 are not 
large, their smallness is largely due to extensive wear, including 
intcrproximal attrition, which reduces the mesio-distal diameters. 
The women, who wore young when killed, had larger teeth, and 
the molars of all three were taurodont. In No, 101, which alone 
has a complete dentition, the proportion of molar tooth size to 
incisor size is Mongoloid, and Flower’s Index, the ratio between 
the mesio-distal length of the cheek teeth and the basion-nasion 
length, is only 35-7, which is very low, reflecting in part the 
extensive wear and in part the exceptionally long basion-nasion 
diameter (112 mm ). His mandible bore one of Weideitreich's 
criteria linking Sinanthropus w-ith the Mongoloids, a mandibular 
torus. 

In sum, the Upper Cave skulls from Chqukouticn approach 
the end of the Sinanthropus-Mongoloid line, bearing the same 
kind of relationship to the modem Chinese that the Upper Paleo¬ 
lithic skulls of Europe do to modem Europeans. The sooner we 
forget alx>ut the Ainu-Melanesian-Eskimo label the better. 


The Specimen from Kait’o-Timg Cave, Leipin, Kwangsi* 

1 N 1956, a fossil human skull base and three tools were found in 
a limestone cave in a hill named Chilinslian, in the Leipin District 
of Kwangsi, This is tlie same province from which the enigmatic 
remains of Liii-Kiang were recovered. As the fauna was all recent, 
there is some doubt whether this specimen is of Late Pleistocene 
or posl-Pleistocenc date. One tool was a crude pebble chopper. 
The other two, which were flakes, have not been described. 

Found were a combination of palatal and maxillary bones, with 
four molars and three premolars; one each of the molar and pre- 

* rhid-p p- i69“ 

'^ChU Rnd Woo: Hunitan Skull Base of Late FaJeolithic Sbge frum 

ChLlinshan, Leipin Districtp Kwimgstr VF, VoL No. i (1959). PP- 37 - 9 - 
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molar teeth is represented* although all are badly worn, and the 
premolars have probably been broken. Tlie palate was medium 
to narrow in width; the nasal aperture wide; and the molars within 
the size range of the Upper Cave specimens.'' ^^^lat is left of the 
occipital hones is modem in size and form- Otherwise this skull is 
loo badly broken to indicate much about its racial affinities, Chia 
and Woo feel that the form and direction of the stub of a zygo¬ 
matic process remaining on the occipital bone suggest a malar 
protrusion of less than Mongoloid proportions, but this seems to 
be reading more into the specimen than the evidence warrants. 


Pod-Pleistocene Skeletons 

It woulo seem that we have carried the iiorthcastem peoples 
of the Old World through the Pleistocene in sufficient detail to 
show a genetic continuity from Mindel II to the end of Wurm. 
The people who live in this area today are Mongoloid, as were the 
Chinese from about b.c- to modem times. The gap of 5,000 
years which remains between 8000 ax. and 3000 B.c hardly needs 
filling, if, indeed, some of those finds most recently described do 
not fit into that period. We no longer need to scrutinize each scrap 
of bone nor to measure each tooth to a tenth of a millimeter, As far 
as northeastern Asia is concerned, our |ob is done, except for the 
problem of the Ainu, who are a white-skinned somewhat Cau- 
casotd-looking people with as much hair as a hairy Scot or Jew. 

Aside from the recent work of Suzuki, the early man finds in 
Japan are limited to a few skeletons from the Jomon Period, a 
Mesolithic-Neolithic ceramic culture which has been given an 
initial C-14 date of 7500 -± 400 b.p/ I have seen the earliest Jomon 
skull in Japan; this skull, like the rest of them, would look better 
on the neck of a modem fisherman from Osaka than on that of an 
Ainu. However, we do not know what the Ainu were like in 

•Palme width =37 mm.; tiwaJ qpenliTH width = 31 mm.; upper mufar U 
ift mm. long and 13 mm. wide; upper second motor = lo mm, X 13 mm.; imper 

uiiitl mom = 9 rnm. x lo mm. 

, V*', ' Preceramic Cultures In Japan," AA, Vol. 64, No, 5 

(i96o),pp.Si5-^S, (M.769) J e . '-v u»,.o,5 
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6450 B-c, All the known Ainu skulls are recent, From Manchuria * 
tliere are a couple of undated, probably Mesolitliic or Neolithic, 
skulls, wJiich are Mongoloid, and that is all. 


America; the Western Extension of the Mongoloid Realm 

Both the American Indians and the Eskimo, which inhabit 
North and South America, are Mongoloid. All the skulls and bones 
of their ancestors which have been unearthed to date are abo 
Mongoloid. There is not a real Australoid, Melanesian, Negroid, 
or Caucasoid piece of Irene in the lot. 

Three problems concerning the American Indians face us: How 
long ago did their ancestors begin to cross the broad glacial plain 
of what is now the Bering Strait? Was it initially crossed hy people 
who could be called //, erectus, or only by W. sopferw.? Did the 
incursions of Caucasoids, if there really were any, which may 
have produced the Ainu and the bearded tribes of the Amur River 
country- and points north, contribute to the peopling of tlie Ameri' 
cas? 

First of all, the Bering Strait “highvifay'’ to America was not 
alw'ays open for foot traffic. As Fairbiidge’s study of Pleistocene 
sea levels showed, it could have been open during the peak of 
the Riss-Iltinoisan, and again during most if not all of the VViirm- 
Wisconsian (see Chapter 8, p. 314). Theoretically, bands of 
hunters living on a Sinanthropus cultural level, with tools good 
enough to fashion weapons adequate for killing deer, with Brc, 
and wntb a builtdn cold adaptation as good as tliat of the living 
Alakahifs (see Chapter could have made the crossing if 
they had adequate shelter at night, with or without clothing, 

Homo erect us could have done it, but were there any popula¬ 
tions of his grade in the north as late as the height of the Riss- 
Illinoisan? The only skull w'e have in East Asia that can have 
come from that period is Mapa, whicli is so incomplete that we 
are not sure w'hether or not it had crossed the erecitts-wpiens 
threshold. If people like Mapa crossed at that time, they could 

* A. S. Lcrukuhinr ""Same Obs^nvaliflus on dift AetnAiiii cf a. Pleistocfni^ Fnuiia 
and of thq Palc.'olilhic Age io N^orthefn Mancfiuria,” In C. G, MacCttidy, ed.: 
Eari^ Man (PhOadt^lpliia^ J. B. Lippincolt COuip^ny; 19 ( 373 ^ 7 -^^ 
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}iave brought genes for a very arehaic skuU vault, but piobably 
also a brain of sapiens size« 

No arcliaeological evidence has yet been uneartlied on eitlier 
the Asiatic or the American side of the Strait to indicate a Riss- 
Illinoisan emigration. Tire only facts that favor such u migration 
are typological. In Venezuela an industry of choppers and 
chopping tools has been found in association with extinct animals, 
including mastodon, glyptodon (a giant annadillo), mega- 
therium (a giant mammal related to the sloths and ant-eaters), 
and macrauchenia (a giant threc-toed ungulate). Despite the 
archaic nature of this fauna, the Carbon-14 date is only 16.375 — 
400 B.C. (No. 0-999), but that is probably the oldest valid date yet 
obtained in the New World.’ Junius Bird, who has done con¬ 
siderable excavating near the tip of South America, has found no 
evidence of human occupation older than S760 ± 300 b,c,( W-gis). 
At that time the Magellanic Indians coexisted with a number of 
clumsy old-fashioned mammals like the megatherium, who would 
have been extinct in that limited area before that time had anyone 
been there to hunt them. If in 8,000 years Indians spread from 
Venezuela to tlie Strait of Magellan, it certainly would not have 
taken their ancestors 100,000 years to have gone from Bering 
Strait to Venezuela, and 100,000 years ago is the very last date at 
which a crossing could have been made over a Riss-Illinoisan 
land bridge. 

In North America, industries of choppers and chopping tools 
hav'c been found in Tennessee and Arkansas underlying mod¬ 
em American Indian artifacts, but these industries have not yet 
been dated. In Maine a simibr industry has tx?en tentatively 
dated at 2,019 ^ in the California desert tliese tools 

were made continuously from an uiiknowm date until recent 
times. 

On these grounds we can probably settle safely for a Wurm 
date of entry, but not necessarily final Wiirm. Tire FoLsom site at 

►L Jtg>u$e; "Th* Entry of Mart Jnto tlit W«t Indies," yfA, Nc, 6i (1960}, 
p. S; and letter of Jurte 13, tgfei. The dating wai done by the Humble Oil Com¬ 
pany, 

»D. S. Byen and W, S. Hadlock: 'CjirlMti-14 Dotes from ETUvrorth Falls in 
Maine,- Scfence. Vol, tai, No, 315* boSS), pp. 735-^, The date U an avenge 
of two runs, 4150 ± 450 B.P. and 3800 ± 40a B.F. (M-So). 
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Lindenmetcr, Colorado^ now has a firm date of 8,810 ± 375 b.c- 
(I(UW)-i4i), and the Lehner mammoth site of Arizona, in 
which Ctovis points were found, one of 9,330 ± goo b.c. (M-811). 
Danger Cave, Utah, a seed-gathering site, is dated at 9,500* 
600 Bx. (C-6 oq) . Tlie Folsom and Clovis industries were ad¬ 
vanced tool-making cultures, certainly not the first in Am erica. 

On July 22, i960, The New York Times announced the discov¬ 
ery at Baiseqttillo, ten miles south of Puebla, Nf eaico, of a piece of 
mastodon pelvis on which someone had engraved sketches of a 
bison, tapir, reptile, and apparently a mastodon itself. This carv-^- 
ing Jiad ^en done when the bone was green. Whether the bone is 
realty a mastodon pelvis and not a part of some other big animal; 
whether or not the drawng really represents a mastodon; and 
whether or not it is one of numerous archaeological fakes so com¬ 
monly peqietrated in that country, remain to be determined, 

Another lead regarding mans arrival in America is language. 
We obser\'ed that in Australia and Tasmania all aborigines speak 
or spoke languages of a single family, to which Papuan is probably 
also related. On glottochronological grounds, this unity probably 
sets a ceiling of 20,000 years on the first settlement of tliat con¬ 
tinent and those islands. In the two Americas, no one has yet 
decided exaedy how many linguistic stocks the Indian languages 
comprise, hut it may well be ten or a dozen. Unless America was 
invaded by peoples speaking many languages over a sliort period 
of time, the ceiling of 20,000 years is unnecessary. 1 believe that 
we can postulate witli safety that America was first settled some 
time in the second half of the Wjsconsian (or Wiinn ) glaciation, 
contemporaneously with the Upper Paleolithic peoples of Europe, 
at least in their later stages, with some of tire Upper Pleistocene 
people of China, and possibly before the time of the Upper Cave 
people of Choukoutien. 

One further body of evidence is the physical remains of early 
American Indians, none of which seem to be older than 10,000 
years, if any are that old. Their enumeration and description is 
readily available in Wormingtons latest edition of Ancicn* Man 
in North America* and need not be repeated here, liecause it is 

M- Wamitngloni And^^ Mdn in Sofih Amifrifii, Fciurih edition (Dcii\'icf : 
Denver Mn-ieiim of Natural Hrstoiy Popular SeriH No, 4; 1957!* 
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not necessary to prove that they are both H. saperis and Mon¬ 
goloid. 

However, individuals with archaic cranial vaults turn up 
now and then in otherwise normal populations, in both North and 
South America, and particularly among some of the Fucgians, 
ijotahly the Ona, These vaults have sloping foreheads and are low. 
Although they have been referred to as Neanderthaloids in the 
literature, both Stewart and Neumann * have rightly shown that 
these skulls are genetic variants in otherwise fully mpiens, Mon¬ 
goloid populations and do not necessarily mean that whole popu¬ 
lations of low-browed people ever entered America by themselves 
and were subsequently absorbed. However, tliat interpretation, 
although unlikely, is not completely ruled out as a faint pos¬ 
sibility for which there is no evidence at present. 

From the standpoint of Mongoloid history, the dating of the 
arrival of the American Indians is important because the Indians, 
by and large, are fully Mongoloid in skin texture and color range, 
hair form, hair texture, hair distribution, and degree of sexual 
dimorphism. As it is hardly likely that these characteristics of 
the soft parts, which distinguish the Mongoloids from al! other 
subspecies, were acquired indei>endflnt!y in Asia and America, 
the Asiatic Mongoloids must have acquired them by the time the 
ancestors of the American Indians had left Asia for America, in 
Upper Pleistocene times. 


ConcZtision 

As LATE as 19 SS it would have been risky to endorse Weid- 
enreich’s bold speculation tliat the Mongoloids of the world are 
descended, at least in part, from Sinanthropus or similar popula¬ 
tions of prc-supfens Asiatic man, some of w'liicli became sapiens 
during or shortly after the Rtss glacial period, So rapidly are new 
discoveries being made in China, and also in Japan, tliat the risk 
IS ROW' on the other side. The only serious doubt that remains is 

*T, tJ. Stflwart: “Amerinui Ncanderthnloids,'* pnB, Vol, 33, No. (1957 b 

pp, 36^-9. 

C. Ncumiinn; ''American IinJ(an CtHnia with Low Vaults." UB, Vol 14 No a 
(1944), pp. 173-91- 
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this: did Sinanthropus alone and unaided undergo the imitations 
in tlie central nervous s}^tein, and probably also the endocrine 
systemj that transformed him from H* ercctus into H. sapiens, or 
did someone else who had earlier undergone this prottss assist 
him through mixture? The same problem is involved in the transi¬ 
tion from Solo to Wadjak and the living Austrahans. We may 
never know the answer, but we shall be in a better position to 
evaluate what evidence there is after stud3dng the other two 
quadrants of t!ie Old World, 


THE CAUCASOIDS 


The Caucasoid Home 

In the northwest quadrant of the Old World we have 
more skeletal material to work with than in all the others put to¬ 
gether, but still we are faced with gaps and serious problems. For 
example, this is the only section of the world in which no skull of 
Homo erecttiS has been found. The oldest ones whole enough for 
diagnosis are already sapiens, but they are not as old as the earli* 
est erectus skulls from Java, China, and Africa. Yet they are older 
than any other sapiens skulls found elsewhere. 

One reason for this unique situation may be that we have not 
yet located the earliest Caucasoid homeland. In Europe we have 
a succession of remains from the start of the Middle Pleistocene 
which are apparently Caucasoid. But it is hardly likely that 
Europe was the center of Caucasoid evolution because the suc¬ 
cession that we find is disorderly. The changes in tool industries 
are in some cases too abrupt to have been the product of local 
technological evolution; yet the tools all emerge from a single set 
of traditions. By the same token, successive changes in skulls and 
long bones, when we have them, reflect incongruities in what 
seems to be a single evolutionary line. 

North Africa is also a part of the Caucasoid territory, hut it 
became so only toward the end of the Pleistocene. Western Asia 
is also Duicasoid country. It includes Turkey, all the Arab nations 
of Asia, Israel, Iran, Afghanistan, West Pakistan, Kashmir, north¬ 
west India, and parts of Soviet Central Asia west of the Tian-Shan 
mountain barrier. Has this broadly delimited area been, like Eu- 
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rope, Caucasoid from the beginning; or did it, tike North Africa, 
serve as the Pleistocene home of anotlter subspecies? 

Throughout tlie Middle Pleistocene the inhabitants of Europe, 
western Asia, and Africa were culturally uniRed in the sense that 
all three groups made hand axes, but in the Upper Pleistocene this 
unity broke down. The European and western Asian successors 
of the hand-ax people continued to follow a single tradition in 
tool manufacture, whereas the Africans followed traditions of 
their own. 

Furthermore, the few skeletons which have been found in Pal¬ 
estine, Lebanon, Iraq, Iran, and Uzbekistan belong to the same 
racial line, the Caucasoid, as do those of comparable antiquity in 
Europe; hut the African skeletons are racially different. 

In the parts of western Asia where no ancient skeletons have 
been found, including Turkey, Syria, the countries of the Arabian 
peninsula, most of Iraq, and all of Afghanistan. West Pakistan, 
and northwest India, it may be noted that all the modem inhabit¬ 
ants are Caucasoid except those whose ancestry can be traced to 
historic invasions (Huns, Mongols, Turks, etc.) or to the slave 
trade (Negroes in Arabia and elsewhere). And, of all these coun¬ 
tries, only southern Arabia, which is part of the Ethiopian faunal 
region, contains any trace of a relict population or similai ethnic 
enclaves which are not Caucasoid. 

In southern Arabia hand axes and cleavers of distinctive Af¬ 
rican style are now being found, and there have long been servile 
populations of non-Caucasoid appearance which cannot be en¬ 
tirely explained away as the result of the African slave trade. 
Southern Arabia may therefore have been an extension of the Af- 
rican-Caucasotd zone of contact as early as tlie Middle Pleisto¬ 
cene, but the contact between southern Arabia and Africa was 
probably broken off somewhat later. 

The sum of these three lines of evidence—archaeology, the 
study of fossil man, and the study of modem racial distribution^ 
indicates that western Asia, as dcRiied alwve, and with one stated 
exception, was Caucasoid territory during most if not all of the 
Middle and Upper Pleistocene. There we hope to find, if not now, 
then eventually as we do more digging, that orderly succession of 
culture and race which is so far lacking in Europe. 
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Possible Contacts Between Subspecies and 
Caucasoid Evolution 

In zoocEOCRAPHiCAL terms, western Asia is a nuclear 
region because it stands at the crossroads where Africa^ Asia, and 
Europe meet and where three faunal regions^ the Oriental, Ethi¬ 
opian, and Palearctic, come in contact. With the cooling and 
moistening influence of the glacial advances and the wanning 
and drying of the climate during interglacial periods. Western 
Asia has seen the cornings and goings of many animal species* The 
climatic changes that it has undergone were great enough to he 
stimulating^ from the evolutionary viewjx>int, but not extreme 
enough to reduce populations quickly or to cause many extinc¬ 
tions. There was no better place in the Old World for men to 
evolve in. 

The ancestors of the Caucasoids who, as we suppose, evolved 
there could have lieen in direct pcripiteral contact with frontier 
populations of three of the four other suhspecies) the Australoid 
in India, the Capoid in North Africa, and possibly the Congoid in 
southern Arabia if not also in Africa. The Caucasoids did not have 
a common border wilh tlie Mongoloids, how^ever, unless tliey met, 
as they do today, at the edges of the plains in Assam and Bengal 
Ow^ng to the former northward extension of Australoids in south- 
east Asia it is unlikely that Caucasoids and Mongoloids came into 
contact in India any earlier than they did in Central Asia. 

It is safest to say that during most of the 500,000 years of man^s 
known existence the Mongoloids were in a position to exchange 
genes with only one other siihspeeies, the Australoids The Con- 
golds were in possible coutact with two (certainly Capoid and 
possibly Caucasoid); the Capoids with two (Congoid and Cauca¬ 
soid ); and the Caucasoids with three, as stated above. 

This geographical situation gave the Mongoloids the isolation 
necessary to retain their extreme racial peculiarities while evolv¬ 
ing from a lower to a higher grade. At the same time it placed ihe 
Caucasoids in a centra! position in which they could accept 
genes directly and simultaneously from the three other subspe¬ 
cies; process these new genes by exposing them to natural selec- 
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tion fqr climate and culture, in a zoologically central area; and 
pass the product back to the peripheral populations separately. In 
the same way, to a correspondingly lesser extent, the Mongoloids 
could deal with Australoid genes. 

Peripheral gene exchanges between the five subspecies in their 
formative periods need not have been extensive in order to have 
stimulated general evoludonary change, i.e., grade^crossing, in 
the populations which received the new genas. Had the ex¬ 
changes been much greater tlian they were, swampings might 
have occurred and some lines might have ceased to exist except 
in mixture. 

Returning to the Caucasoids, these theoretical exercises suggest 
that once we have enough information we can expect to find 
continuity in the center of their territory and discontinuity on the 
peripheries, such as Europe. If a skull now and then turns up 
among them which looks Negroid, Australoid, Capoid, or even 
Mongoloid, we should not be surprised because owing to the 
spatial position of the Caucasoids, in the middle of the Old World 
land masses, they should have been the least "pure" of all human 
subspecies. 

Continuity and Change in the Caucasoid Quadrant 

Before going into details alx>ut the evolutionary history of 
Caucasoid peoples, let us summariKe what we arc going to find, 
because only with the help of a sweeping survey can this compli¬ 
cated sequence of biological and cnltiua] events be understood. 

The material can be divided into four consecutive periods: 
{i ) from the beginning of the Middle Pleistocene to the end of 
the Great or Mindcl-Riss Interglacial; (2) the Biss glacial period 
and the Last or BissAVurm Interglacial; (3) Early Wiirm, a cold 
and wet period lasting into the Gdttweig Intcrstadial; (4) Middle 
and Late Wiirm, beginning in the Gdttweig interstadial and end¬ 
ing with the last retreat of the Scandinavian ice around 8,000 b c. 

It would make our task much easier tlian it is if we had an ade¬ 
quate sample of human remains from each of the four periods in 
Ixith Europe and western Asia. We could tlicn test our thesis tliat 
western Asia was the Caucasoid cradle land and Europe a 
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side pocket that received new populations from time to time as 
weatlier permitted. But we cannot do tliis. Only in Europe is the 
sequence of human remains adequate for comparison from period 
to period. In western Asia only the third period is well docu¬ 
mented. We are lucky to have this material because it docu- 

TABLE 25 

pre-wUrm fossil man* remains from 

EUROPE AND WESTERN ASIA 


Crnfflirir 


Period 

iSlemernJ 


Gmnwiy 

Maucr (Hei¬ 
delberg) 

EAxUeflt Mindel 

1 mandible 

keidflherfftmis 


, Steinbeim 

Gre&t Zniergbicial 

1 cranium 


Englfmd 

SwAiucombe 

Ore^t IniergUcial 

1 calva ^ 

Hr <f, Mapiem 

Fnwc« 

FoQt^hevBde 

MoDtmfturin 

Maiuempron 

1.^ er Riaa-Wilnn 
Inter^laciaJ 

1,^ af RiM-WOnn 

Lart or Risa-Wtinia 
InterglaeiAl 

1 calva, 1 froutal 
bone 

I mandible, 4 
teeth ^ 1 voftebn 
^ penona; |] ^ 
cruiLal frag- 
1 tnenta A mandi¬ 
ble; maxilla 

H. «a pT>Tu 

Italy 

BAceciputoTe 

Lift or Rlw-WQrm 
InteTfdnjcifi} 

1 ekullt 14^lva- 
rium 

Generally cred¬ 
ited to H\ ncan- 

Germany 

TAiibsu!'li 

EhnnRitfderf 

Last or Ria»-WtljTn 
Inteiiglfvia] 

Last or Riss-Wdrra 
loterglarial 

2 teeth 

renmine 4 indi- 
viduale, skull ^ 
loTi|( bonefi 

ditnAdJen#i« 

C»e<!bcMlo- 

Ginovee 

Last or RLwE-WQrm 
Interiglacial 

rmiunvl ennte of 
brain, 1 radiua, 

1 fibula 


YufntiUvijI 

Knipinn 

Last -or Rifts^WOrni 
loter^lartal 

remaina 13 

mdividuali S50 
zb pieces 


PtlertiTve 

Mui^huret 

idul Of RiRg-Wiirm 

1 lower rt. mo¬ 


(lira^l) 

TubkiD 

lotorf^larial 

lar, 1 piece of fe¬ 
mur 



ments the interval which w^e need most, for the tliird period is a 
time of evolutionary discontinuity in Europe. 

In Etimpe period l contains a few precious human remains 
which indicate tliat on that continent man had reached the 
threshold of the Homo sapiens gmde by at least 250,000 b.c. In pe¬ 
riod 2 00 substantial change is evident. As far as wc can tell, the 
same people continued living there, until at the onset of period 3. 
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cr a little earlier^ a new element was added. That new element 
was the famous Neanderthal man, who was more primitive mor¬ 
phologically than his predecessors. Either a new group of people 
invaded Europe, absorbing the earlier population, or the earlier 
population evolved backward, so to speak, into the Neanderthals. 
The Neanderthals continued to live in Europe until the Gbttweig 
Interstadial, when they disappeared, being followed by the peo¬ 
ple of period 4, the Upper Paleolithic Europeans. Since then Eu¬ 
rope has been continuously inhabited by their descendants and 
those of later Caucasoid invaders. 

Several facets of this sequence are puzzling. The peoples of 
periods 1 and 2 were substantially the same, and their cultures 
show an uninterrupted continuity, The culture of the people of 
period 3 was derived from that of period 2, although with certain 
modifications attributable in part to a change in climate. The cul¬ 
ture of period 4 was new in that it was focused around the pro¬ 
duction of blades, made with the elastic {horn or antler) punch, 
but it was old in that the types of implements used had been seen 
in earlier European tool kits. The burin or graver, for instance, so 
typical of the Upper Paleolithic, has been traced hack to the 
Acheulean hand-ax culture of the Second Interglacial 

In the stone-tool industries of Europe there is a considerable 
break between periods 3 and 4, and the racial continuity of 
European skulls shows a minor break between periods 2 and 3, 
and a major one between 3 and 4, It is possible that the Neander¬ 
thals of period 3 evolved uniquely out of the population of period 
2, but the Upper Paleolithic people of period 4 could not have 
evolved in Europe out of local Neanderthals. 

In western and central Asia there seem to be no sharp cultural 
breaks; the succession of physical types was apparently more 
gradual. The peoples of period 3 included both Neanderthals of a 
less extreme form than those living in Europe, and other people, 
in Palestine, who were hardly Neanderthal at all, but transitional 
between the Europeans of period 2 and the Upper Paleolithic 
people. They apparently invented blade tools, and their imple¬ 
ments foreshadowed those of the Upper Paleolithic. It is likely 
that the Upper Paleolithic people and their culture originated 
somewhere in western Asia at that time. 
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The Mauer Mandible, or Heidelberg Jaw ^ 

So FAMOVS i 5 the Heidelberg jaw, more correctly but less 
popularly kuoun as tlic Mauer mandible, tlmt it requires little 
description. It was found in 1907 in a sand pit in the village of 
Mauer, 6 miles southeast of Heidelberg. It lay 78 feet below the 
surface in a soil containing the bones of many animals of a Cro> 
mertan fauna, but no implements. Among the bones were those 
of tlie spotted hyena, Crocutti crocuta, which did not appear 
before an intcrstadial of .Mindel, about 360,000 years ago, ac¬ 
cording to the chronology followed in this book, Mauer is there¬ 
fore as old as Sinanthropus and the Teniefine mandibles from 
North Africa, which will be described in the following chapter. 

Mauer is a large, massive mandible, chinless and equipped with 
blunted gonial angles, but it is not tlic largest lower jaw )*et found. 
Both the Sinanthropus male, G-i, and Ternefine 3 are larger in 
most dimensions, and even more robust. In fact, Mauer s index of 
robusticity (see Table 38) of 48.8 per cent is lower than the figures 
for three of four of the Sinanthropus mandibles, four of five early 
Nortli Africa mandibles, and that of Wadjah a, wliereas it is alrout 
the same as that of Pithecanthropus (Sangiran) B. Other Euro¬ 
pean mandibles dated later in the Pleistocene were just as robust 
as Mauer, or more so. Individual mandibles from New' Caledonia 
and the Loyalty Islands of Melanesia, whose living inhabitants 
are markedly Australoid, match Mauer in all meastirements ex¬ 
cept the width of the ascending ramus,® and in this dimension 
Mauer exceeds all other fossil mandibles of any region or date, 
and probably all modern mandibles. 

*0. A. Scholen^ck: Dcr UnicfkitfcT Uifidelhergcmli [ Lfipzlg, 

A, Krdiiikfl: "'The Skdctal Renwins ef Early Manf SAJC, VoL 83 
pp. go-8. 

F. C. Howell; '"European pnd N.W, African KHdtlie Plciitoeefic Hominidfr 
CA. VoL 1. No. (igSoK pp^ 195-228. 

^ H. A. Dart: “Aiwlrtf/tjpilKfTUJ pf^nicth^s fliid Telanihmpui capensis^'* AJFA, 
Vol. 13 p 1 (1955)* PP^ ^ 7 - 9 ®’ 

The conventional moa^urcnienl of Oie wiiltli of tlie ascemling raniu3 k a 
mkiimuni, in the CMe ol Boult; and Vullois^ in 195a (Lcj Ham- 

mei 2 figure of 60 nuti.^ which is a niojctmum. 
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Fk- 6s MAKDtBLcs: Khaptna J* 
Eiirincsdoup, MotrfviAVtiCK, Hkt- 
HiELBEnc. Thu progtcssCcm qf Evuo- 
pean TnandiblM From Hleldeibcrg 
(early Middle Pleistocene) to Mont- 
maui^ (Late Middle or Early Upper 
Pleistocene) to Ehringsdoif And Kra- 
pina I (Lo^t Interghcial) nms from 
very thick aod stout to slightly less 
SO; fiom & wide ascending ramus to a 
moderate-sized one; and from chin- 
lessncss to the beg^minn of a chiiL 
Montmnurin, thmn^h tmSj, Is stmit 
as Heklelbeig. Ehringsdorf Hu dis- 
proportionateiy krpe teeth, and Kri' 
pina J has condyles flattened by 
arthritis, a dlseoie which sorely 
plagued the NeandefthaU. (Diawjogs 
of SCmpfna J aflei CorJanovkS 
Kramberger, 1906; Ehiingsdorf after 
Virchow, 1900; Montmauiio after 
Valloi^, igss; Efeldelberg after n 
cast,) 


The profile of the symphysis rises steeply in a smooth curve 
without any suggestion of a ehin. The low'er Tuargins of the two 
branches of the body, underlying the molars and premolais, ap^ 
pear swollen in a downward aod slightly outward direction, and 
then curve upward some 9 mm, to meet in the center line. Inside 
the symphyscal region, the bone retreats behind the roots of the 
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incisori almost in the fomi of a shelf, and then dips steeply to the 
level of the genial tuliercles. 

The ascending ramus rises steeply from the body, and the wnde 
coracoid process is inclined a little forward, as if to accommodate 
a forw'ard attacirment of the temporals. The general size and form 
of the whole ramns suggests a short or rnedinm face length. Judg¬ 
ing from the conformation of the areas of muscle attachment, Hei¬ 
delberg man made extensive use of his temporal and internal {me¬ 
dial) pterygoid muscles, but his masseters were not as strongly 
developed or placed as far forward as those of Sinanthropis. 

According to Howell (1960) there are three mental foramina 
on the left side and two on the right. But the cast shows only one 
small foramen on either side. Tliere is no mandibular toms. Matter 
differs from Sinanthropus in that it lacks most of the morphologi¬ 
cal feature.^ which characterize the latter, and also in the breadth 
of its jaw, Mauer’s bicondylar diameter is only 133 mm. to 
148 mm. for Sinanthropus. The Heidelljerg skull base, therefore, 
was much narrower than Sinanthropus’s, and a narrow base is a 
sapiens feature, 

All the teeth were in the jaw when discovered, but the whole 
left row from the first premolar through the second molar was 
broken off in cleaning. Although the teeth are not small, they are 
all within the length and breadth ranges of modem man, falling 
closest in size to those of Australian aborigines. All the molars are 
within the Sinanthropus range, hut most of the other teeth fall be¬ 
low it. In other worths, the emphasis is on the cheek teeth rather 
than on the front teeth, as in the Australoid and Negroid denti¬ 
tions and not as in the Mongoloid and Capoid. Of the molars the 
second is the largest, the third next in size, and the first the 
smallest. 

Howell (i960) has furnished information concerning the molar 
cusp patterns. The riglit first is Y-5, the second and both thirds 
are -H5. The second and probably the third had a sixth cusp. .All 
the molars are moderately taurodont, but they lack wrinkling, 
cingnlums, and dental pearls. The ineisors and canines show no 
evidence of shoveling. On the whole, the Mauer lower teeth re¬ 
semble those of later Europeans, are not notably different from 
those of living Australian aborigines or African Negroes, but dif- 
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fer in every pertinent detail from those of Sinanthropus and the 
living Mongoloids, and from these of the North African jaws of 
equal age. 

As a single bone, die Mauer mandible belongs to the expected 
grade, considering its antiquity, but because there is no Mauer 
cranium we do not know to which species, llotno erecltts or Homo 
sapiens, Heidelberg man belonged. Both the teeth and the narrow 
intercondylar width fit a higher grade than the odier features of 
the bone itself, and both the jaw and its teeth fail to fit into the 
pattern of any of the other four lines of human evolution seen 
elsewhere in the world, Mauer therefore stands at the base of a 
line of its own. 


The Steinheim Cranium * 

Ik July 1936, a female skull was found in a gravel pit at Stein- 
heim an der Murr in Wiirttemberg, 12 miles north of Stuttgart. It 
w-as accompanied by many animal bones, but there were no im¬ 
plements in the gravels. Because it was excavated under labora¬ 
tory conditions by professionals there is no doubt that it belonged 
widi its fauna. Its date is Great or MindcURiss Interglacial, 
roughly 250,000 years old, two thirds as old as the .Mauer mandi¬ 
ble and possibly 110,000 years younger than Sinanthropus, The 
Steinheim womiin lived during a warm periodn 

When discovered, the skull was an almost complete cranium— 
the oldest yet found anywhere in the world. The basal part of the 
occipital bone bad been broken away, as is usual In fossil skulls, 
but the front part of tlie base is present. The front part of the max¬ 
illa below the nasal aperture has been peeled, but not wholly re¬ 
moved, and the front teeth lost. Only the six molars and the right 
second premolar remain. Owing to the weight of twenty-three feet 
of wet earth covering it, the skull was warped and crushed; the 

* F. B<.>tckhciTi(!r: "Elh Urmetiwhenschadel aui dem DJluviaten Schotten von 
Stclnhrim an der Minrr AAnz, Vd. lo (1933)^ pp, 318-31, 

Bcrckh^mer; ’ zu ir. VVcFncrt's Abhflncilung ‘Der Urmoi^hpn- 

vein Stdnbcim/ " VGFA, Vd, a (1937}, pp. 49-58. 

FT, Wein<^riE "Dcr Umertschenwhiidd vnn Steinheim;' IFMuA, Vol, 35 

HowcU: op. cit. 
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left side, forward of the earhole, had coved in, and much of the 
left side of the face had become detached. The skull has not yet 
been restored. In a detailed study Weinert tried to allow for 
shrinkage and distortion, but his figures must still be taken as ten¬ 
tative, Some of these are given in Table 37. A few of them, includ¬ 
ing the cranial capacity, have been corrected by Howell (2960), 
who has handled the original. All that I have bad to work with 
are photographs and a cast. 

The length, breadth, and height dimensions and the cranial 




FiCr 66 PnoriLES: Steikhicim, Swanscombe, FoprrfcHjtvAflB, 

SwaiuoHtibe ire ih^ fp«innflu of Homo fop^ni known. Both come from 

tht Second or Great Inlcjgkdil. Both are cJengpiited female. Steinhidm li nearly 
whole^ but badly warped, arid It has not been restored. Swanseombt: consists of 
both parietab and the occipital bone, Fontichevade i consists of a skulkap from 
the end of the Middle Pleistocene Or Early Upper Fkisfoceoc^ The configurstloii of 
the forehead is comnlptely modem, and it upp^ntly had no brow ridged- 
Font^hevade 3 ^ not hcrop consists of a small pitA of frontal, Lnduding the 

upper rim of the eye socket, ft definitely has no brow ridges. (Drawing A aitcr 
Weinert, 1936 , and a cast; B after ^fomnt, 193 B, and casts; C after ViiUoLs, 1949 ) 

capacity of 1,150 to 15^175 cc. do not differentiate Steinlieiin from 
the Javanese and Chinese H. erectm sktills, but morphologically 
it differs radically from all of them. The occiput is smoothly 
roundedp as in modern skulls, and the markings of the neck-muS' 
cle attachments are slight and set low. Although low, the forehead 
is fairly steep, and the brow ridges stand out like a thin, sharp 
visor over the orbits. The skull base is n arrowy the mastoids small; 
and the side w'alls of the sktill are parallel, as in modem crania, 
instead of convergent as in the Eastern H* etecti. The maximum 
breadth line is sittiated at a point So per cent of the way up from 
the earhole. The highest point on the profile line is located above 
the earholes, instead of above the mastoids. Bregma, the point 
where the frontal and the two parietal bones meet at the top of the 
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skull, IS located in front of a vertical Une drawn over poiion (the 
top of the earhole}, as in modem skulls. In Asiatic erectus skuUs 
bregma lies behind tliis line. Steinheim's arc-chord indices, in so 
far as they can be reconstmcted, are also modem. 

In Table 26 the internal dimensions of the Steinheim skull, ten¬ 
tative as they are, arc compared with those of four female Asiatic 
H. erectus skulls. Steinheim’s internal brain case is shorter than 
three, narrO'Wer than four, and lower than one, of the four. Never¬ 
theless, its capacity is 100 cc. more than any of them, because of 
its shape; it is built like a cube instead of like half of a sphere. 

In the sagittal section, lateral view, the frontal lobe shows the 
downward bending typical of fi. sapiens and what is left of the 

TABLE 36 
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occipital part of the base shows the same bending. The hypophys¬ 
eal fossa, or sella turcica, seat of the pituitary gland, seems to be 
to mm. long and 6 mm. deep, as in modem European skulls.* Al¬ 
though we have no information on the meningeal arteries, in all 
know'n respects Steinlieim's brain cast was supien;. 

The only skull of equal or greater age to which the facial meas¬ 
urements of Steinheim can be compared is Weidenreich s recon¬ 
struction of the female Sinanthropus, No. 11 (s£^e Table 23). 
Steinheim’s minimum frontal is 18 mm. more than S-ii's; its face 
breadth is about 16 mm. less; and its hiorbital diameter 5 mm. less. 
These figures indicate a fundamental difference in the relative de¬ 
velopment of the masticatory apparatus and in the position of the 
temporal muscle attachments on the frontal bone. Steinheim’s 
face is a little shorter than S-11 s, but still long for a modern Euro- 

* According to Woinert'f dnwbg, which oiMtt be considered with cutitJart. 
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pean woman. Her orbits are smaller than S-ii*s, and they differ 
from the latter s in another dimension not included in our table— 
Steinbeim's orbits are deep on the lateral or outer side of each cup. 
whereas those of Sinanthropus are shallow on the outer side and 
deeper on the inner side. The nasal dimensions of the two skulls 
are the same, but the nasal bones differ greatly. In Steiiiheim they 
are shaped like an hour glass and pointed at the top. and they 
meet at an angle. In Sinanthropus they are parallehsided and 
square at the top, and they meet in a gentle curve. 

Below the orbits the zygomatic and maxillary bones of Stein- 
heim’s face arc recessed, as in m6dern Euro'peans, rather than 
swollen, as in Mongoloids and in Sinanthropus. From the cast and 
drawings I have very tentatively calculated the three first indices 
of facial flatness, as follows: tipper index of facial flatness = 

24; simotic index = ca, 55; rhinial index = ca. 40. In all three in¬ 
dices Steinheim is typically Caucasoid, so much so that even if 
these figures arc 10 per cent or more off, the racial diagnosis must 
he the same. 

The dimensions of Steinheim's seven upper teeth are given on 
Table 39. These molars and one upper second premolar all fall 
within the length and breadth ranges of modem men. Only the 
mesiodistal lengths of the first and second upper molars are great 
enough to be within the Sinanthropus range. All the teeth are 
smaller than the means for living Australians, and the third molar 
is even smaller than the mean for living Europeans. The first mo¬ 
lar is the brgesti the second is the next largcrj and the third is 
the smallest. All four first and second molars seem to have four 
cusps, and the third is reduced anti rounded to such an extent that 
the cusps are not easy to distinguish. These teeth are also moder¬ 
ately taiirodont. Except for tliis last feature, notliing notable 
distinguishes them from those of a modem European woman. 

The Swanscombe Cranial Bones * 

TfiE WE LI--KNOWN Swanscombe skull consists of three 
separate bones, an occipital and Iwth paiictals, foimd at three dif- 

'Tlic basic n:port cm the Dccipital and left parietnl (the first fQiind) li "Ile|Kirt 
on thft Swanscombe Skull," JflAI. Vot- M {i938>, wrUttn by a committee of 
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ferent times from 1935 onward, in the loo-foot terrace of the 
Thames river gravels, in direct association with a Great or Mindeh 
Riss Interglacial fauna and a Middle Achcnlean hand-ax and 
flake industry. The fluorine content of the skull is the same as that 
of the animal bones found with it. Like Steinheim s, its geological 
position is impeccable. 

The cranial capacity, variously estimated at from 1,275 
1,325 cc., is in the range of that of modern European women, and 
its breadth and height figures are modern. As one might expect of 
ancient bones, Swanscombe's are thick, ranging from 6,5 to 9 mm. 
Morphologically they are essentially modem, with a few archaic 
features; for example, the foramen magnum is long and narrow, 
and the occipital bone is broad at the base (biasterionic breadth ~ 
123.5 On the inside, the brain cast of the occipital lobes 

and of the cerebellum are sapiens in configuration,* and the 
channels of the middle meningeal artery are full and complex, 
although of a pattern rare in modern peoples. 

There has been a great deal of speculation about Swanscombe’s 
face, but because Steinheim has a face, and because the threshold 
between Homo erectus and Homo sapiens lies in the brain, and 
not in the face, it is unnecessary.'' We cannot expect Swanscombe 
to have had a face like that of a modem London lady, whose 
lineaments have been acquired over many millennia of modem 
living, and who would find it difficult if not impossible to survive 

AiitliDn, paftlculirly W. E. LtC. Clark ("General Emturei of iht Swanscombe 
Skull Bones" and "The Endocranlal Cost"); and G. M- Morant ("The Form d( Um 
SwAILSt^C^^b^ SlctilV']. 

Fof the Hght p&rielnh J. Wymcr; “A Further Fragtnent of the Swansconibr 
Skull,” NaiiiWf, VeL 176, Nt>. +4?9i (1955), pp, 426-7. 

Fer K. P. Oaldey: “^Phyaical Anthfopoloj^ in ihp Britlsli Museum,” 

in Dr F* Roberta and |. S, Wemefi TJta of Fh^sical Anthropology {New 

fork: Oxford University Pmsi; 1956 h pp. 51-3. 

“Howell {1960, p. aa^i) says; c^fcbellitr fossae aw small in {lomparisun 
with the ccrebTstl fflsaae," which ti true Sl the etidocirtnial ca\t is compared with 
that of a typical modqm European^ hut they are rrot small when compuiod wSlIi 
those of a modem Aui&tmlian aborigine, or for example, a Age sfcull 

from Tepe Hiisar, Iran, wbkh is perfectly CauL-a^old. 

' As KowdI and others have pointed out, there is a large dlmpMlke depressbn 
on the forward miugin of the occipital bone which may be biterprcted as an 
extension of the sphenoid sintis. As a large sphenoid ilnus may be aiisociated with 
a general pneumatijMHon of the fact, and hence heavy brow ridges, ihe coiv 
elusion is that Swanmmbe had heavy brow ridges, but cvea if she did, my 
diagnosis remains unshalcen. 
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under the cultural conditions in which both of these ancient fe¬ 
males must have lived. The sapiens grade is broad and inclusive, 
covering many siibgrades and degrees. If the modem Australian 
abori^nes are sapiens, these women were sapietis too. And calcu¬ 
lated according to the formula for modem Australian skulls, the 
cranial capacity of Stei oh eim is tji45 cc., very close to Ho wells 
figuiCp If these women were not eapienSj neither are many of the 
living female Australian aborigines and New Caledonians/ whose 
skulls Steinhezm and Swanscombe resemble in grade, but not in 
line. 


European Fossil Men of the Eurltf Upper Pleistocene 

Neither Steinheim, Germany, nor Swanscombe, England, 
were comfortable places to live in during the next to last, or Riss, 
glacial period. The descendants of the two wnmen whose skulls 
we have just studied must have moved south as the weather grew 
colder. Between the two peaks of the Riss a mild interstadial 
with a climate similar to that of today, and at the end of Riss 
came a return to warm conditions with the Riss-Wurm or Last In- 
terstadiak In Europe local populations were undoubtedly most 
mobile in the regions of greatest climatic change and least mobile 
where the climate was die most nearly constant. If the Europeans 
of the Last Interglacial were descended from the Europearrs of 


*In 1955 W. E. LeCms Clark oocepted these sbilk, al least proviskraiilly^ fts 
prijiiftivc nurmbcH of Woffio sapiinWr In 1960 Ckrk Howrll duciissed th? pn>hlefii 
at length without ctsinmitting hinnselF. He eniphai-siied Ithe archaic traits that 
foreshadowed the Neanderthals in both tliese skulls. Also in i960. W. W, Hitm-cIIs 
postulated the first flpjhsarance of Homo sapirns at "sliTwiil certainly . * , some 
150,000 years * S* L. Washburn, in th* same iiumber of the Setenfij/^ AffierJ- 
cufi, wrcite: . . the species Homo sapiens appeared perhaps as reeeoEly as 

50,000 years ago.^ As no one In the Anglo-Americaii world know’s more about 
Stemheim and Swanscombe than these four cjcperfs, who arc welj aware of the 
dale of the skolb, the disagreement Is obviously a matter of how one defines Horm 
safHcns. 

Ckrkj The Fotsit Evidence /or i/tf^ruin Eooltttkm (Chfeago: University of 
Chicago Press; 19$$}^ pp- 

Howell; op. cit. 

W. \V. Howells ^ *The Distribution of Mao,” SA, Val. aoa. No. 3 (1960), 
pp. 113-27. 

S. L, Washbumi 'Tools and HumEm Evolution/ SA, Vol, s03, No. 3 (1960), 
PP- 63-75, 
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the Great Interglacial, therefore, we may expect a certain amount 
of discontinuity rather than direct regional continuities; and if 
new populations came in from Asia we may expect to find some 
evidence of anatomical change. 

As shown on Table 25, the Last Interglacial is represented in 
Europe by eight sites, and in western Asia by a single site, which 
contained only one tooth and a fragment of femur. Ignoring west¬ 
ern Asia for the moment, we find that the eight European sites 
have yielded five skulls or sets of skulls, not one as whole as Stein- 
heim. We have mandibles from three of these sites; teeth from 
five; and body bones from only two. The sites of the skulls are: 
Font^chevade, Saccopastore, Ehiingsdorf, Cinovce, arid Krapina. 
The mandible sites are Montmaurin, Nlonsempron, and Krapina. 
The tooth sites are Saccopastore, Montmaurin, Monsempron, Ehr- 
ingsdorf, and Krapina; and the postcranial bones come from Eihr- 
ingsdorf and Krapina alone. 

Except that Montmaurin may possibly belong to the Second 
Interglacial, that Font^hevade probably dates from the begin- 
ning of the Last Interglacial if not from a Riss Interstadial, and 
that Krapina may overlap the beginning of Early Wunn, we have 
no inkling of the chronological order of the eight sites. To describe 
the remains from each site one by one would only convey a false 
picture of an orderly succession. Instead I sliall deal with skulls, 
mandibles, teeth, and body bones in that order. In this way Font- 
echevade, where only skulls were uncovered, comes first, and 
Krapina, which represents the greatest store of body bones, comes 
last, and we shall not have to backtrack for comparisons.* 


fontechevade 

I N 1947 MUc G- Henri-Martin excavated a 031% at Font^hcvade 
in Charcnte. In the upper levels she found Moustcrian artifacts of 
a kind characteristically made by Neanderthal men. but no hu¬ 
man remains. Below this level lay a limy crust, which not only ef* 

•71m prowduitj has njujiher advmiiagtj—tt avoids uitictpatlan o| things Id 
wmK. Hm theftwiU be fio talk of pre-mpteiuorpn-Neanderthals. Wehave ahvsdy 
diseased Mpieiu, and we $hall oouuldei Neaiulffithal when we get to I*™ 
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fectively sealed off what lay below but also indicated a consider¬ 
able Ume gap between the two layers. Under the crust there was a 
Tayacian Hake industry with a warm fauna, including the extinct 
Merck's rhinoceros, fallow deer, bear, tortoise, and Ctfon, a wild 
dog now found mostly in southern Asia, With these animal bones 
fragments of two skullcaps, Font^chevade i and z w-ere also dis¬ 
covered. Under the Tayacian level Mile Henri-Martin found 
Ciactonian flake tools belonging to an industry older than the 
Tayacian, but no human remains. Fluorine tests performed by 
Oakley definitely tie Font^hevade l and a to the Tayacian 
fauna.' 

Number z, which is the more nearly complete, consists of a left 
parietal bone, the upper half of the right parietal, and the upper 
part of the frontal. A few scraps that cannot be articulated with 
the rest belong to the lower border of the right parietal and to the 
occipital. The left parietal contains a hole with depressed edges, 
suggesting death by violence, at an age of forty to fifty years; 
shortly after death the bones were charred. 

If No. z was male, the cranial capacity was probably about 
1,470 cc., and if female, about 1,460 cc. The bones arc from 7 to 
9 mm, thick at various places, as in Swanscombe. The skull is long, 
broad, and low, and it verges on brachycrany (round-skoU), with 
an estimatec! cranial indes of 79. Except for its greater breadth of 
about iz mm. (of which we are not completely certain), Font^ 
chevade z resembles Swanscombe closely. The biaster ionic 
breadth (lower occiput) is great—iz0 mm. There is, as in Swans¬ 
combe, a depression at lambda, where the two parietals and the 
occipital hone meet; this depression is masked, in profile, by the 
smoothly curved contour of the parietals. The junction of the pari¬ 
etal and temporal bones was low by modem standards, and the 
lines marking tlie upper limits of the temporal hones were also 
low; the minimum frontal diameter must have been great, close to 
izo mm. Enough of the frontal hone is present to indicate that the 

^ C. ^ Slnitlgjraphia cIe L'Ar^h, 

Vol. 55, fioi. 3-4 (i9Si). PP- 

Oaklev and C. R. "Applkfltiort du Test de h Fluoime aux dc 

Font^hevade,^ VAnih, Vol. 55. Nos, 3-4 (pp ^39-42 

V* Vallois: Hie? Fofitechevade FossiJ Men,” AJPA^ VoJ- 7, No, 3 (194&)* 

pp. 339^. 
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skull lacked massive brow ridges. Tlie question of brow ridges in 
the Fontechevade population is solved by an examination of the 
other and smaller specimen. 

According to VaUois p- 35a), Fontechevade 1 “is repre* 

sented only by a piece of the frontal 5.5 cm. high and 4 cm. wide, 
but it has great interest in that it comprises the region of the gla¬ 
bella and the left supraorbital ridge, with the internal orbital 
process of tire same side and a small part of the overlying roof. Its 
general appearance and its thickness, being inferior to the skull¬ 
cap already described, shows that it derives from another indi¬ 
vidual; this one was also adult. The essential fact is tire absolute 
absence of a supraorbital toms; the glabella and the brow ridge 
are less developed than in the Upper Paleolithic Europeans, or 
even the majority of Euro[)eans of today. They recall, in their 
general conBguration, skulls of female Europeans; there is no na- 
sion depression, and the brow ridge does not extend down to the 
upper border of the orbit.” 

Tire fact that the tw'o cave dwellers of Font^hevade had 
smooth brows has badly shaken some of my colleagues who be¬ 
lieve in unilinear local evolution, because the French cave dwell¬ 
ers of the following period. Early Wiinn, had heavy brow ridges. 
However, if we compare these skulls, and Steinheim and Swans- 
combe, with the skulls of modem Australian aborigines, our 
problem is solved. In any collection of Australian skulls, or In any 
living aboriginal tribe, the range of brow-ridge dcsclopment is 
tremendous. Some have boiry visors that rival Solos, and others 
are as smooth-browed as Fontechevade 1. I cannot believe that 
ever>'One living in France in Font^bevade's lifetime lacked 
brow ridges, any more than all Frenchmen do today. Also, aside 
from brow ridges, the Fontechevade skulls are similar to those of 
their predecessors of the Great Interglacial, 


Saccopasiore 

The Tayacian flake culture of Fontechevade is believed to 
have been derived from the Clactonian, which it overlay in that 


Sttccopastore ;oi 

particular cave. From tlie Tayaciati came, presumably, tbe Mous- 
terian, wliich in its pure form differs from the parent industry in 
one principal respect. Whereas the Tajacian toohmakers rc* 
touched the edges of their flakes with laps or blows from a peb¬ 
ble or stick, the Mousterian artificers pressed off fine Bakes with a 
piece of bone, producing a finer, straighter edge. This second 
technique is called step flaking. 

Not all Mousterian tool assemblages, however, follow this sim¬ 
ple formula. In some sites Mousterian flakes are found alongside 
hand axes of Acheulian tradition; in others the Mousterian re- 



Fic. 67 Propiles; SaCCOpastobb 1, Kiiapi!*a, Eii»TNCsi*wr, The Eumprans of 
the Last (ThiftI) Intergladtil were a variable Ini, tUflering re^emdly fn skiill foim. 
The Ehringsdorf slnill from Cennuiy was the nwst modenideMlcIng. Krapina In 
Yugoslavia vielded at least one brachyiccphnllc skull, wd the Saepspvtor^ in Italy, 
with their low, banel-shnpcd vaults, foreshadowed the Neanderthal skull form. 
(Drawings of Saccopastore i after Sergi* ) 944 ! hmpina Coijjuwivit- 

Kramberger, 1906. and Bta«. 1957; Ehringsdorf after Weidenreich, 1928. and 
Kleinsehmidl, i93i-) 


toucliing technique tvas applied to Levallois flakes, which had 
been struck off prepared cores, from faceted striking platforms. 
Although the Mousterian indiistn', in one fomi or another, was 
characteristic of the cave sites of the Early Wiirm^ it began in the 
Riss-Wiirm or Last Interglacial sites of a relatively simple 
and unmixed Mousterian variety from that period are particu¬ 
larly common in Italy. 

In a gravel pit at Saceopastore, just outside the walls of Rome, 
in material deposited by water and containing such tools^ the 
skull of a thirh-yeaf-old female was found in 1929 by Sergio 
Sergi; and in 1936^ that of a male aged about thirty-five was dis¬ 
covered in the same pit by C. Blanc and the Abb^ H. 
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BreuiL* No. i, the female, is nearly complete, although the zygo¬ 
matic arches are missing, along with three teeth, and the brow 
ridges were cut off by a shovel at tlie moment of discovery, thus 
rev'caling an extensive frontal sinus. In No. a the skullcap is miss¬ 
ing but the right half of the face, all the palate, the right zygo¬ 
matic arch, and most of the right half of the cranial base are pre¬ 
served, and the inside of the cranial base is in excellent condition. 

Neither of these skulls is very large. No. i has a cranial capacity 
of 1,200 cc., close to tlie figure for Steinlieim. The brain of No. 2, 
the male, probably was 100 cc. larger, but it is difficult to tell ow¬ 
ing to the absence of the top of the vault. No. 1 bad an extremely 
tow vault, within the Sinanthropus range and even lower than 
Steinheim's. Nevertheless, Sergi’s careful study of the brain cast 
shows that tlie frontal and temporal lobes were similar to those of 
modern men, and that tire impressions of the cerebellum in the 
basal part of the occipital bone are also completely modenr in 
depth and form. Furthermore, the sphenoidal angle, which indi¬ 
cates the degree of bending of the brain base between the frontal 
and temporal regions, is within the modem range. From the 
standpoint of endocranial anatomy. No, 2 W'as fully sajtienSt and 
so, presumably, was No. 1, for the two are enough alike to have 
belonged to the same family. 

From the standpoint of external anatomy, however, these skulls 
look primitive in some respects and simply strange in others. Seen 
from above. No. 1 looks streamlined, like a raindiop falling. The 
rear profile, from above, looks rotmded and even swollen, whereas 
the walls of the brain case converge toward the front and the up¬ 
per jaws appear pinched forward in the form of a muzzle. The 
side proRIe of the brain case shows a sloping forehead and 
rounded occiput, which curves uninterruptedly to a weak nuchal 
crest located below and in front of the rearmost projection of the 
occiput. The brow ridges were apparently not very large. 

*S. SwgJi “Crtnfomrtria e CnniosnUtn del Primft PoInTitnipa di SDcccpwclarc." 

Vd. io-si FP- 1 - 59 ' 

Sergi; "II Seenndo Paleantropa di Saccopasfiin'," RA. Vd. 36 (tOlS), pp. 1-9S- 

A. C. Blanc; ■Turn in Pielra, Saceopulore. Monte CiTcei>~Oii the Positkm 
of the Mmisterfon in ihc Meutoceiie Sequence of the Rome Aiea," WC, 1958, 
pp. 167-74. 


SaccopastoTe $0"} 

Seen from in front and from behind, the hraiii case looks cylin¬ 
drical, like a barrel lying on its side. The mastoids are smalh and 
the digastric fossae lateral to them arc deep, indicating large di¬ 
gastric muscles (the muscles that open the jaw)^ Tire fOTamen 
magnum is located in a position normal for modern European 
skulls, and tlve occipital condyles are so oriented as to indicate a 
fully erect postine. 

At the region of lambda, this skull has no less than eleven sepa- 



Fic, 65 Saccopastckiie [pjca Eoswa. The La 4 InTeigJjtctril skull nf l 

Li ii*tabk for two thln^: its ciriirulfif piofile when se«fn frwri Wbiod or in 

fifflit, and ill Inca bo^- An Inca boo* ii an entra piisoo *f skull vault, srpaml«d 
fram tho others by sutufM, smd lying io tbc BPPa of (amlida, ihe meeting place be¬ 
tween the two padtlal bones aud the ocdpital bone. Inca bones are » c^ed bo- 
cauto thw sre common in ancient Andean skiilU. They are faund pdndpilly in 
Mongol^ crania. In both the Old and New Woddi, The stuU of Saceopjidfe i, a 
Cauc^id Italian of the Last Intcr^ociaL has 5wlecn lira bofies, possibly a world's 
record; rfeven major and 6v* minor. Later on, Inca bones were abo diaracterfstk 
of Ne^derthal skulls. No ww knows their hmetion. (Drawing after Seigi. 1944.) 
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rate Womiiaii or Inca bones, more than Weidenreich found in any 
SinantJiropiis skull. 

The face is very long, longer tJian tliat of the reconstructed Si¬ 
nanthropus female, but not exceptionally broad; and the bizj'go- 
matic diameter was probably less than the cranial breadth, as in 
most modem skulls. In No. j, which retains one complete zygo¬ 
matic arch, the bizygomatic diameter was only 96.6 per cent of 
cranial breadtli, which is a low figure fora fossil skull. 

The nasal skeleton is both long and broad, to match the face; 
the orbits are large, and the palate is large and rounded at the 
tooth line. The nasal bones extend high into the frontal bone, and 
their upper border is cursed. Seen from the side, the face is very 
prognathous, but only in tlie upper or nasal segment. Below the 
nasal aperture the profile is steep. The kind of prognathism seen 
in this skull is the opposite of that of Sinantliropus. Below the or¬ 
bits the surface of the malars and maxillae is flat, rather than in¬ 
dented, as in Steinheim, but the two planes so produced stand at 
nearly a right angle to each other, instead of being nearly in line, 
as in Sinanthropus and the living Mongoloids. 

No. a is larger than No. i, and the contours of the skull are less 
rounded, probably because No. 2 was a male. Like No. 1 and like 
Font^hevade 2, the male skull probably had a cranial index 
in the high seventies. No. 2 also has a less rounded tooth line 
than No. 1, for his canines and incisors form nearly a straight 
line. 

As Sergi noted, these tw'o skulls possess a curious combination 
of archaic and modern features. The low vault Iieight, the long 
face, and the great prognathism of (he upper face are characteris¬ 
tics of Homo erectus, but the morphology of the brain and the 
area of neck-nuiscle attachment arc modem. Most anthropologists 
do not call these skulls sapiens. However, in terms of the criteria 
used in this book, they, like their predecessors of the Second In¬ 
terglacial period, had crossed that threshold, yet carried many 
features of an earlier grade with them. As for their racial affinities, 
the configuration of the eye-nose triangle, the mask, is Caucasoid 
like that of Steinheim, hut the vault form of the two Sacco- 
pastores is very different from that of the earlier cranium. 
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The Ehiingsdorf 

Between 1914 and 1925 a number of fragmentary tiuman re¬ 
mains were foiiritl in two neighboring tjuanics, Kaempfes and 
Fischer’s, at Ehiingsdorf, near Weiraarj in what is now East Ger¬ 
many. They had Ijeen secondarily deposited in a crevice betw'cen 
two layers of limestone, and scraped and rolled on the way from 
their original resting place. This aperture had later been filled with 
travertine, a stalagmitic material laid down by water, which then 
encased them. With them were animal bones of a temperate fauna 
and a quantity of plant materials which indicated a climate like 
that of today, such as probably existed during the second half of 
the Last Interglacial. 

The implements found w ith the human remains * were Mous- 
tcrian, but not of a simple or homogenous industry, as at Fonte- 
chevade and Saccxipastore. They included scrapers of Charen- 
tiaii type, derived from Tayacian; small hand astes of Micoque 
type, derived from Achculiaii; angular scrapers of a style common 
to Syria and the Crimea; fine and coarse drills; and crude burins 
or gravers. Tlie diversity of these implements and of their geo¬ 
graphical associations suggests that the people %vho lii'cd at Elir- 
ingsdorf during late Last Interglacial time may have been the 
product of mixture between several related populations. 

Aside from mandibles, tectli, and a few long bones that will be 
described later, we are concerned with a parietal from Fischer’s 

rtl. Virelio^v; Diif Skelctlrcjte taru iJ™ Kiimpfeithert Bntch 

im Tmv^ntn ton ElidngsihFf irffiiiioj' (Jcitfl: G. Fisdicr Wthg;; i^ao). 

r. Wbgert, F. WBidcJirpich, dtid E. Schuster: Der Scliiideifumi wn U'eri^ntr- 

G, FistltcT Vprljjg: ig3&). 

A- Hrdliekn: up. dt. 

O KJdnicbii'iicil; Dct (Leipzig, 1931 )—QudIcJ liy Belim-BIfindcc. 

U- A. Kappera: "Tint tLndocraninl CmU cf the Ehrtng'idorf and Homo 
soJoemh SkiilU.“ JAnl, Vol 71, No i 

G. "Uiiiwclt, Kiiltur. uiid MorplidogEtr dcs wm-inlcirglnctTlcn 

Mciuclien von. EhiingidyrF Ix’i Weiiuiir,** SC, pp- 1^11-50. 

^ Beliin-Bl-"incke slates lliflt the^e were fiec differt'nt each caulafning 

11 hill related MousteTimi Industry, and that the htuuun remains were 

assod^ted widi the swvfid industry fniin ihc bottam. 
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qiiarry and a broken brain case from KaernpFe's. All we know 
about the former is tliat "it is a large, oblique fragment of the left 
parietal with large portions missing antero-superiorly and postero- 
inferiorly. It apparently proceeds from a Juvenile, though hardly 
a child's skuU, is of moderate thickness (maximum S.5 mm.) and 
shows one important feature, which is a marked and nearly cen¬ 
tral parietal eminence, not dull, posterior, and low down as in the 
Neanderthalers, but'practically like that in modern man." ® 

The specimen from Kacmpfe's quarry consists of a faceless 
brain case. It is believed to have been that of a young adult fe¬ 
male, twenty to thirty years old. During the process of deposition 
the individual bones came apart and tlieir edges were scraped 
and ground, so that they do not fit together. Weidenreicli made a 
restoratiort, filling the cracks witli plastilene, and the measure¬ 
ments available in the literature are his. Others who have seen the 
skull recently think that the gaps were made too wide. Klein- 
schmidt, in 193published an alternative reconstruction (of the 
cast) which differs from Weidenreichs principally in that it 
makes the vault height (auricular) about 8 mm. lower—113 mm. 
instead of 121 mm. This controversy cannot be settled until a 
competent anatomist finds time to restudy the original bones. 

In any case, this is a large skull, with a capacity of about 
1,450 cc. according to Weidenreich and somewhat less if he was 
wrong. But it cannot be very much less. Even if the auricular 
height was only 113 mm. it is stjl! higher than Font^hevade 2. 
The brow’ ridges are fairly heavy, like those of Steinheim but 
thicker, with a depression over glahella and a fairly steep fore¬ 
head. The general morphology of the brain case is modern, with a 
humping in the parietal region which appears in Iroth reconstruc¬ 
tions, The maximum breadth of the skull is high on the parietals, 
as in modern skulls. The endocranial cast shows a modem condi¬ 
tion in the frontal lobes. The mastoids are modem in size. 

There can be no question that the Ehringsdorf skull, although 
archaic in some respects, is sapiens; and in general morphology 
it shows a closer similarity to Steinheim and Swanscombe tlian to 
either Fontechevade or Saccopastore. It seems to be on the main 
line of Caucasoid cranial evolution. 

* Hrdlifkiu op. dt., p. 338. 
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IN 1020 a nattira] eiidocramal cast of a human brain was found 
in travertine, the same marblelike material present at Ehrmgsdorf, 
in a thick deposit surrounding a thermal spring at Canovee, near 
Poprad, Slo\'akia. at tlie foot of the Tatra Mountains, With it were 
casts of animal bones, and in 1955 casts were also found of a hu¬ 
man radius and tibia ‘ Both fauna and geology indicate the mid¬ 
dle of the second half of tlie Last Interglacial, contemporary with 
Ehringsdorf. 

The cast itself is nearly whole, and on the left side some of the 
bone remained, including parts of the temporal, parietal, and oc¬ 
cipital Vlcek's reconstruction indicates a skull with a capacity of 
1,320 cc., long, narrow, and lower than any yet studied except 
Saccopastore 1 and possibly Steinheim, The occipital lobes are 
bun-shaped, with a flattening at lambda. The greatest breadth of 
the brain, and of the skull, lies far to the rear. The section seen 
from front and rear looks tubular, as in Saccopastore. The brain 
stem is centrally located, indicating, if such a conclusion is justi¬ 
fied, a normal position of the head on tlie cervical vertebrae. 
The brainstem itself is long and narrow in section. The cerebellum 
is more or less as in Swanscombe, if not more protrusive below the 
occipital lobes. There is no Sylvian crest, and the pituitary fossa 
measures alwut 16 by 15 mm., within the outer part of the mod¬ 
em range. 

This brain belonged to a member of the species Homo sapiens^ 
at a fairly low subgrade; it shows no evolutionary advance over 
Swanscombe and it resembles most closely, of all specimens re¬ 
viewed, Saccopastore i. 


‘Vallois; "Un Honune do N’eamkrthal cn Tdwhwbvaqui®?" VAtah., Vo}. 55 
(1^51), pp, i66-9’ 

Wdiwrt: "Zwei neuc Unnensthenfundo," TfMuA, Vol. 43, No. 3 (i 9 Sa). pp- 

E, Vlfck: '■NeandeUdlik^no cbveka no Sbvrtwlm," St A/. Vol. 1 {1953). PP- 5 ^ 

13a. 

VlJ«li: ‘“Ttic Fossil Mun of Cinovee, CMcJioslovaldji,* JRAI, Vol. $s (i 9 SS)j 

Dp, 163-7I- 

Vlttkt dtfs Ntandeitbalincriiielwn aus dem Gebieto dwj Tsch^dio- 

sWiikti.’* NC. pp. 107-aa and plaU*. 
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The Round-headed People of Krapina 

Bet WEE 1895 and 1906, K, Corfanovic-Kramb^rgcr and his 
associates excavated some 649 shattered pieces of skull, skeleton, 
and teeth in a sandstone rock shelter at Krapina in Croatia, now 
Yugoslavia. One reason for the minced state ct the specimens was 
the fact that the excavators removed dangerous overhanging 
rooks with dj-namite; another that the skeletons had been broken 
up at the time of death. Some of the bones were charred, and it 
has been claimed but not proved that some of the deceased were 
the victims of cannibalism. 

The site contained nine archaeological levels, and all the hu¬ 
man material came from the third level from the IwUom. The 
fauna of all but the topmost level was a warm one, consistent with 
a Last Interglacial date. In the top level were the bones of cave 
bear, suggesting the onset of Wiirm I, and those of a marmot^ a 
cold-weather rodent similar to a \voo<lchnck. This last may or may 
not have been intrusive. There seems little doubt that the hiinian 
bones from Krapina belonged to the latter part of Ihe Riss-Wiirm 
or Last Interglacial. 

Over a thousand flint implements were removed from the skele' 
ton-ljearing level, and most of them still rest in the Natural His¬ 
tory Mitseum at Zagreb, unstudied. The assembly of tools is 
called Mousterian, but Skerlf * states that it includes both Acheu- 
lean and pre-Aurignaeian elements, and Brcxlar® believes that 
the commonest implements are broad blades and that there are 

T M, de Terra: "XUtrdhingpn mm Kropltia-Fimd untcr br^ndc^ci Btriicksichl- 
igiing dcr SVfZ, Vol. 13 {19013 )1 Pp- 

F. Gorji^nnvi^-KfamtwrgpT: Der Diittuiaic Sfcmch ton Kropiim in Kroafien 
(Wk'sbadun. 

B. SkrtlJ: '"Were NtfUTiderthnlcTS the Only InhabitanEs of Kr^pinaF' SS, VoL 4, 
Ko. 2 {19^), p- 44 - 

F. Olegovli: "Dili B«deutui)g dcr Entdeckung dcs Diliivinlen Mfira^hcn von 
KnipinH In KixsUlen ” iVC* 1956^ pp. ai-b. 

G. L. Th^ Significance of thf! Kfopirta Findj (Umptiblbhcd paper far 

Seminar In PrimakKS oml FosfO ^^an, Harvard UnUersSly, CambUdge, Muss., 
Nov. 20, 1957)* 

* Skerijp In H- V, Valloi^ and H. L, Moving, Jr,: Catalogue dtx IforniTiej Fossifes 
(Algiers, p- sso- 

«S, Brodar^ "Dss Palcc» 1 ith[lmm in Jiigodawtcnr (^nariar, Vol 1, pp. 140-73 
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also some microliths in the lot. Even if the flints came from more 
than one level, the fact that implements of so many types came 
from one cave in Croatia occupied during the latter half of tlie 
Last Interglacial indicates either a gathering of different peoples 
or cultural evolution in prex^ess^ or both* We need more informa¬ 
tion to decide. 

The Krapina material includes postcranial bones from practi¬ 
cally every part of the body, and over 270 teeth* Of the skulls, only 
five are intact enough even to be identified* They are labeled A 



Fic. 69 The Ma£e of Kkapjna. In the Cauchy few specimens 

older than the Ncttndcrth^ ol Wiirm I have been found with miacl 01 nearly Jn- 
tict fares. The best pnrserved is the mmk d an ndoleprent from Itropna. ll b 
iwtnblc for its square orbits, its bok o^ canine Iwiaa, and in peculiar lusal bonca. 
The suture between nusab and frontal on inverted V ^ape^ and the right 
luksol bone encroaches on the tcrriloiy erf the left. (A sewen-eighth view, after 
Oiegovlf, 195S*) 


through E. Only C and D ate adult, and only A, C, and D have 
been studied. 

Skull A is the cap of a brain case belonging to a child of about 
three to five years of age. It consists of the frontal bone, the left 
parietal, and part of the right parietal. It is large, with a breadth 
of over 150 mm., and was undoubtedly brachycephalic. Its walls 
are thin, its forehead steep, and its brow ridges weak. Tire coronal 
and sagittal sutures, and also the nvetopic {frontal) suture, are 
open. For the metopic suture to remain open when the skull had 
acquired such size is unusual in living populations and unex¬ 
pected in fossil men. Furthermore, the frontal bone shows tubera 
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frontulia^ that is, bosses or projections on either side of the fore¬ 
head, as in a modem child. Tins is the most modern European 
skull we have yet considered in this siir\'ey. 

Skull C belonged to a young and probably female adult. It con¬ 
sists mostly of a face minus the alveolar region and the lower bor¬ 
der of the nasal opening. Although the top of tlie skull and most of 
the base are missing, parts of the frontal, sphenoid, temporal, and 
parietal bones extend around the line of greatest breadth. Corjan- 
ovic-Kramberger was therefore able to make a nearly complete 
horizontal outline of the whole skull by mirror reprotluction. x\lso, 
the curve of the parietals and what is left of the frontal above 
glabella can be projected to gi\'e a reasonable estimate of cranial 
height, which was not impressive. 

This skull is of medium size, at least 1,200 cc. w'hen calculated 
by a formula for Australian skulls which allow's fur the brow 
ridges. More important, it is brachycranial (short or rouiid- 
skulled), with a cranial inde.x of about 83.7. Funtcchcvade 2 was 
probably 79 or a little more, but this is our earliest adult brachy¬ 
cranial skull from anywhere in the world, and it matches skull A, 
the fragmentary child’s skull. 

Skull D is a composite of many fragments, including an occipi¬ 
tal bone that Loring Brace found among the unidentiHcd pieces in 
the 2 Iagreb Museum in 1959. Its shape is the same as tliat of skull 
C., but it is much larger, with a capacity of at least 1.450 cc. and 
the extraordinary breadth of 169 mm,, winch is exceptional today. 
Its cranial index of 85*5 byperbrachycranial. Skull E, a frag¬ 
mentary child's headpiece consisting of parts of a frontal and Ixith 
parietals, was also brachycranial. All four skulls which are whole 
enough to give an idea of head shape are those of round-headed 
individuals, like the majority of living Croats. 

The face of these Krapina people is best seen in skull C. The 
brow ridges are heavy, but divided over nasion. The orbits are 
widely separated, and squarish; the amount of facial flatness seen 
in the upper orbital and nasal region is about w’hat one would 
find among round-headed central Europeans today. Nasion is 
highly placed, and the union of the nasal bones with the frontals 
is irregular, forming an inverted V. The upper breadth of tlic nasal 
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bones, 18 nun., is moderate; in a separate pair of nasal bones not 
connected to any skull, tlie breadth is 15 mm. In C as in spare 
parts of other sktills the nasal region is Caucasoid in structure. Al¬ 
though neither protruding nor particularly large, the zygomatic 
and maxillary bones are full below the orbits, and there is no ca¬ 
nine fossa. 

Six pieces of maxilla help complete the picture of the faces of 
these people. In all six, age can W determined by the teeth- the 
ages range from six to twenty years. The maxilla of the twenty- 
year-old individual had an alveolar height of aS mm., w'hich is 
within the modem range. The sixteen-year-olds maxillary frag¬ 
ment was a little prognathous, and in all of them the palate 
seemed broad. 

Because of the large brow ridges, the low vault, the usual small 
mastoids, and a few other archaic features, one cannot say that 
the Krapina skulls are fully modern. But they are fully sopiens 
and resemble in an over-all way, particularly in that they are 
broad-headed, some of the living European peoples. These skulls 
are different from the other skulls we have studied. Within the 
Caucasoid framework, the pre-Wiirm population of Eorope 
showed as much regional variation in cranial vault and upper fa¬ 
cial features as the modem European population does today. 


The Mandibles of the Europeans of ike 
iMst InterglacUil Period 

Except for the Heidelberg jaw-, w-hich may be three times as 
old as the skulls we have just described, pre-VViirm mandibles are 
limited to specimens from four sites, of Last Interglacial date. 
These are Montmaurin (Haute-Garonne) ‘ and Monsempron 

^ H- Bavkc pt nl.: "DKcnvcitfiS PMiits \q$ ^ Montmauriap 

Haute VAniK Vol $4, No. 3-4, pp. 263^1- 

Mandibiile Humaini? f’fe-MtJiisl^rJCTi de Montmaturtn,” CRAS^ 

Vol. 240 (iPSS)* 1 S 77 - 99 ’ 

L, FsiJesi N£‘anclcrtlialfcn* en France^ 1958, pp. 31-7 plnlei. 
Some worker? have recunUy staled ihek bdief ihat the Mootmaurin jaw U as 
ni Stemheim and Swanscombe. B. Knrton: “The nekth'e ages of the 
pitliecmi^ of Tinnsvtial and the PilhecanUiropLiiri of Java," In G. Kurth, ed.t 
Evoltiiion und J/ominiiulion. {Stuttgart: Gustav FikW Verkgj igfia), pp. 74-^ 
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(Lot-et-Caronne) * in France, Ehringsdorf, and Krapina. Tlie di¬ 
mensions of tliese mandibles are given on Table alongside 
those of Heidelberg, 

The Monbnauiin specimen is a nearly complete mandible 
found in 1949 in a cave shaft called La Niche in the complex of 
caves at Montmaurin, along with implements identified as Early 
Mousterian. It is a small jaw, much sninller than Heidelberg, 
which it resembles morphologically, although its bicondylar 
breadth exceeds Heidelberg's slightly, indicating perhaps a some¬ 
what broader skull base. It would be small even for a modem jaw, 
and it is completely chinless and very robust. Its lower border is 
convex so that, like certain modern Maori mandibles from New 
Zealand, it rocks when placed on a table, Vallois says that it has 
multiple mental foramina, but in Paless picture of the left side, 
only one large and one very small foramen are visible. 

The Monsempron mandible was one of ten scraps of human re¬ 
mains recovercd from a site credited to the Livst Interglacial, 
a fiidgment which is not completely certain as some reindeer 
bones were found in the site. On the other hand, the artifacts are 
called Early Moiisterian or pre-Muiistcrian by X'allois.’ The other 
scraps were pieces of vault too fragmentary to merit close study 
and a piece of maxilia which vvas not prognathous and which must 
have occluded with its missing lower jaw in a modcni-style over- 
bite, the upper incisors and canines cov'ering the lower ones when 
the jaws are closed. In other fossil specimens tlie teeth of the two 
jaws meet edge-to-edge. 

The mandible is a piece of the alveolar edge containing a ca¬ 
nine and two premolars. It had a loms mandibularis, like the 
Sinanthropus mtmdibles and other .Mongoloid jaws of various 
periods, and like those of some modem European peoples who live 
above the Arctic Circle, particularly in Scandinavia, 

The Ehringsdorf collection includes one adult mandible, and 
one mandible of a child some ten yeara old. The adult jaw is 
nearly complete. In length and breadth it is virtually identical 

^VaHaii: "Les RcsTcjt HunviiiiM dii Ciscrttent Mou»t«lf?n de Moiucmpn)n,” 
AP«, V01.(1952}, pp. loo^o. 

J. Pjv«teau: TraiU de F^onudogie Vll t Paris; Miissiin et Cic.; 1957). pp. 

• Vatlob and Moviiu: Cafafnnutf de-t Homma F<uttle», Scetkm 88, p, 148. 
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with Heidelberg, but it is not as high at the symphysis nor as thick 
anywhere. Its principal morphological difference from Heidelberg 
lies in the chin region. Instead of a smooth curve, its lateral prO' 
file Is a double curve, quite sloping in the upper or tooth-bearing 
segment, and steep below. It looks as if the teeth were too large 
for the bone, and it almost has a chin. In this respect it resembles 
VVadjak a. 

The child's mandible Is a right half, with the left side extend¬ 
ing around past the canine. Except for the condyle, the left as¬ 
cending ramus is complete. It Is steeper than the adult jaw, with 
a 55“ angle of inclination compared to the adult's 38® angle, and 
lacks the forward projection of the upper portion. Despite its 
tender age, the body Is almost as high as the adult s (28.5 as com¬ 
pared to 31 mm.) It looks more modern than the adult jaw, but 
this difference may be due to age, sex, individual variation, or a 
combination of these factors, 

Krapina has yielded eleven mandibles or scraps thereof, nine 
designated by the letters A to ) (there Is no I) and two that were 
illustrated in Gorjanovic-Kraniberger’s plates but not designated. 
Only F, G, H, and J are adult and complete enough to warrant in¬ 
clusion in Table 38. 

All eleven conform to a single general pattern and resemble in 
grade and line the two French mandibles and the mandibles from 
Ehringsdorf. Tliey go together In the same sense as do the Sinan- 
thropirs mandibles, and those from Temefine and other sites in 
North Africa. All are thick, prognathous, mostly chinless, and 
rounded or blunted in the region of the gonial angle. However, 
they vary' among themselves, as might be expected in any popula¬ 
tion. 

H and J are considerably larger than E, F, and G: the first two 
may have been masculine and the other three feminine. In F tlie 
sockets of the four incisiors form a straight line bebveen the ca¬ 
nines, instead of the usual flattish arch. All but two of the mandi¬ 
bles have a single, large mental foramen on each side (if the area 
has been preserved); G has two foramina on the right side and 
one on the left, H has tw'o on the left and one on the right. All 
the Krapina mandibles are thinner and more slightly built than 
Heidelberg, and only J approaches it in size; but J's coracoid proc- 
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esses are higher, narrower, and arclied backward, wliercas Ileidel 
berg’s incline slightly forward, Furtliemiore, all the Krapiim man 
dibles are fiat in frontal profile, as if in anticipation of a chin. 


The Teeth of the EuTopeans of the Lost Interglacial 

We have available for study iga permanent and aS milk teeth 
from the Last Interglacial sites of Europe.* The j5ermaneiit teeth 
include at least two specimens of each upper and louver tooth. 
From Krapina come 14,1; the other 48 are from Saccopastore, 
Montmaorin, Monsempron, Ehringsdorf, and Tauhach. 

These teeth (see Table 39) constitute a single population in 
r^peet to size. AU are within the size range of living peoples, al¬ 
though some are larger tlian those of modern Europeans. The 
teetli of both Heidelberg and Swanscombe could, however, be in¬ 
cluded in this collection. We may therefore conclude that from 
the beginning of the Middle Pleistocene to the end of the Last 
Interglacial, no substantial change took place in tlie crown di¬ 
mensions of European teeth, and not much has taken place since,* 

However, some changes may have taken place in the relative 
sizes of the three tower molars. In Heidelberg the order of size is 
different in each side of the jaw. On the right side the second 
molar is the largest; the third molar is next largest; and the first 
is smallest. On the left side only one tooth, the third, can be meas¬ 
ured, and it is smaller than tlic first molar of the other side. 

Montmaurin has the very primitive order of three-two-one. In 
the jaw' of the Ehringsdorf child, whose wisdom teeth were uncut 
and could not be measured, the second molar was larger than the 
first, whereas in the adult female from Ehringsdorf tlie order is 
two-one-three for the right side and one-tw'O-three for the left 
side. In the Krapina collection the first molars are clearly the 

* All but one of llw (wth, » lower first moliij from Taubach, ijwr Weiiimr, 
are from rites already menrtonwl. Fw tin* TaiLlwdi t«ith see A. Nrhring: "Ober 
einen menschljchen Molar aus dem Diluiiunt von Tunbarh bet Wcliniir," VflCA, 
Vol. 37 (iSs^sh PP- 57 ^ 3 ^ 7 , 

‘ Some bwtr median incisors from Krapiru s«m to be Iir^r thnn (hr niodern 
range, but th«e were loose teeth and may have sotuoUy hum laternb, in which 
ire unescccptlcmal. 
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largest, and the second and tlvird molars are of equal size. On the 
whole, therefore, the teeth of central Europe are more advanced 
in the size-order of the lower molars tlmn are the French ones. 
Or, if we compare them tn time rather than by geography, the 
later are more progressive than the earlier ones. 

Our information on the morphology of these teeth is uneven. 
The Saccopastore molars seem to be taurodont, judging by the 
appearance of a broken tooth in a photograph. The Montmaurin 
molars are notable in that all three are longer tlian they are w'ide. 
Among tile Monsempron materials, an upper median incisor is 
luodcrately shoveled and has a lingual tubercle at the base. Its 
neighbor, an upper lateral incisor, is also moderately shoveled 
and has a smaller basal tubercle. The upper canine has two verti¬ 
cal depressions with a ridge between on tlie lingual side. Both the 
first and second upper premolars have single, moderately taoro- 
dont roots, as well as small bulbs of cement on the tips of the 
roots. It must be Tcmcmbered that tlie jaw in winch these teeth 
are still em 1 >edded has a mandibular torus, In the Elmngsdorf 
collection, the permanent teeth of the child's jaw are taurodont 
but the teeth of the adult are not. In the child s jaw, all three mo¬ 
lars (one of which had not yet erupted) have the primitive Y-5 
cusp pattern. The Taubach permanent tootli, a lower first molar, is 
small, narrow (width — 85 per cent of length), and five-cusped, 
as indeed most modern lower first molars are, 

Krapina, of course, supplies the most information. The unworn 
upper median incisors are sho\'eled, like that of Monsempron, but 
not to the extent found in Sinantliropiis or later Mongoloids. 
Theirs is a partial shoveling comparable to that found in certain 
modem European teeth, particularly among Finns. None of the 
Krapina teeth has the I-beam borders, the wrap-around lingual 
edge, the barrel-shaped form, or the double-shoveling found in 
Sinanthropus and modem Mongoloids, particularly some Ameri¬ 
can Indians. Two of the Krapina upper median incisors have three 
basal tubercles on the lingual side, a feature also found in the 
teeth of Sinanthropus, and one upper lateral incisor has tw'o such 
basal tubercles. Both an upper and a tower canine have ridges on 
imth edges and a swollen area in betw-cen, as in the Monsempron 
canine. 
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Taurodontism, present in both Heidelberg and Steinlieim, 
reaches an extreme development in the Krapina premolars and 
molars, particularly in the lower third molar. Some are tubular- 
rooted, with open ends. One Krapina tooth has a dental pearl— 
a feature found in Sinanthropus, Atnus, and Eskimos, among 
others. At least one upper first molar has a Carabelli's cusp, which 
is a European feature. The cusp number of the molars varies be¬ 
tween four and five. 

The teeth of these Europeans of the Last Interglacial period re¬ 
semble those of their local predecessors in size and general pro¬ 
portions, but they contain morphological features that relate 
tlrem in part to the Sinanthropus-Mongoloid line, unless the com¬ 
mon possession of diagnostic VIongoloid features was a coinci¬ 
dence. Let us not forget that during the Last Interglacial the Cau¬ 
casoids and Mongoloids may have met for the Rrst time. 


Postcranial Bones of the Last Intergiaciah 
the Evidence from Krapina 

At several of the European sites considered in this section, 
bits and scraps of long bones, ribs, and the like have been found 
along with the skulls and teeth, but none of them have been care¬ 
fully described except those from Krapina. From what 1 have 
learned of the others from photographs and brief notes, none de¬ 
viates from the Krapina models. Because tlie Krapina bones were 
measured before Rudolf Martin had standardized osteometrv, in 
certain instances it is difficult to know how Gorjanovic-Kramber- 
ger determined his dimensions. He described, or at least men¬ 
tioned, some 23a bones, as given in Table 27. 

In general each bone was, of necessity, treated as a separate en¬ 
tity. When, for instance, he discusses a series of cervical verte¬ 
brae, however, we do not know whether they came from different 
necks or were all part of a single neck. The same is true of all 
other bones that are grouped, like metacarpals and toes. Some 
were male, others female; some adult, others juvenile. This treat¬ 
ment limits the value of the study. 

The neck vertebrae fall within the modem European range in 
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TABLE 27 

POSTCRANIAL BONES FROM 
KRAPINA 


Vertebnw 

2a 

Os f^pitatum 

1 

Fibula 

I 

Ribft 

20 

Mctncorpala 

3 

Os cal pin 

1 

Scdpukf 

12 

hand 

44 

Talus 

0 

Cljividsfl 

14 

Oe ooitac 

2 

Cubnid 

2 

Humeri 

19 

Fcniotla 

2 

Naviculiu- 

2 

Radii 

11 


lb 

Mtstatarsnla 

n 

ULrue 

J1 

Tibinc 

3 

Fttxit phAlangPS 

20 


m^sLSur^nient and form, but they ate a little sirtalL The same is 
true of the thoracic and lumbar vertebrae, except that some of the 
individuals represented suffered from arthritis of the spinal eol- 
umn, which makes the vertebrae smaller* Other bones conRrm 
the evidence of the vertebrae that, as Europeans go, these were 
small people. 

The ribs are modem, except that although the bones are basic¬ 
ally flat in section, the upper Ijorders are thicker than the lower 
borders. The shoulder blades (scapulae) are not only modern 
but European in detail. 

in the scapular spine, a ridge running from the coracoid 
process inorc or less diagonally to^^ard the vertebral Ixirdcr of 
the bone, Vallois has found, among modem men, four major 
and several minor types, which involve differences in the at¬ 
tachments of the deltoid and trapezoid muscles. In the European 
type this spine is narrow at the junction of its outer and middle 
thirds. Then it swells out in the middle third and narrows at the 
junction of the inner third. In Negroes it is narrow throughout. In 
Melanesians it is thick throughout. In Japanese, and presumably 
other Mongoloids, it maintains a more or less constant w-idth, but 
it is inclined inward and downward at a steep angle in the outer 
and middle thirds and then bends up again in the inner third. The 
other three types are less steeply inclined, and form straight lines. 
The Krapina scapulae resemble Vallois's first, or European, type* 
The clavicles or collarbones of the Krapina collection are also Eu¬ 
ropean in size and form, but on the slender side, 

* VslbU: “L'Opioflate Humainc," BMSA^ in Jiv^t munbm itom igaS to 1946; 
sec Cbopter 7 - 
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The humeri also are rather small and slender, but indistinguish¬ 
able from tliose of modern Eurojjeans, except that in nine (we do 
not know out of how many, the maximum being nineteen), the 
olecranon fossa is perforated; timt is, the lower arm could be bent 
backward at the elbow, as in gorillas and soine contemporary 
women, This feature has no demonstrable racial significance but 
is interesting because of its high incidence. Among tlie living, very 
primitive Caucasoid Veddas of Ceylon, 50 per cent of the humeri 
have it. The bones of the low'cr arm, the radius and ulna, are 
also slender, and the ulna is bowed as if for heavy muscular ef¬ 
fort, The ulna from GInovoe is similarly sliapcd, 

A single os capitatum, a wristbone, is important here because 
we also have one for Sinanthropus. Krapina's is large, like those of 
modem Europeans; Sinantbropnss is small, like those of modern 
Mongoloids, Tlie metacaipals and phalanges (finger bones) show 
no unusual features from a modem European point of view except 
that the terminal or nail-beaiing phalanges—^e last Joint of each 
finger and of the thumb—were longer, in relation to the other fin¬ 
ger bones, than is usual in living Europeans. As we do not know 
which bones belong together, we cannot tell w'hether Krapina 
man had attained the modem European flngcr-lengtli formula in 
which tlie index finger is longer than the ring finger. 

The two pieces of pelvis, one male and the other female, are 
completely modem and do not appear to differ in any perceptible 
way from those of modem Europeans, However, these pelves are 
fragmentary and do not include the upper branch of the pubic 
bone, which is peculiar in the later Keanderthals, Tlie femur, 
which articulates into the pelvic bones, is distinctive. The Iiead is 
set out unusually far from the shaft, and the angle between neck 
and shaft is lao® in two bones; this figure stands at the lower 
border of the modem range. Most people have a more obtuse an¬ 
gle, Alt fifteen kneecaps (patellae) are also large for the average 
of Europeans, but not larger tlian those of living individuals. Two 
pieces of tibia are rounder in section than tlicy would be in mod¬ 
em Europeans; this indicates that these people lived out of doors 
and squatted while resting. Fourteen pieces of fibula are of mod¬ 
em design. 

Tlie foot !»nes are well represented, and they too are modem 
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in fonn and proportions, except that the last or naihbearing pirn- 
langes of the toes are a little long in comparison witli the lengths 
of the other hones. 

Despite the technical difficnities resulting from the scrambled 
state and nnstandardized measurements of the Krapina skeleton, 
we have determined that these people were rather small; that 
their bones were not especially heavy; that in certain critical fea¬ 
tures, such as the wristtones and shoulder blades, they were defi¬ 
nite! v Caucasoid; and tliat they had achieved the modern Euro¬ 
pean gratle in ever)' respect except perhaps in the articulation of 
the femur with the pelvis, and in the length of the last joints of 
their fingers and toes, which is very variable even in people alive 
today. In so far as we are able to intcr[iret the data published 
more than a half century ago, these people were early Caucasoids, 
who probably resembled some of the marginal Caucasoids of Asia, 
like the Vetldas and Dravidians, more than they did the more 
sturdily built living central Europeans. 

The "Neanderthals^ of Europe 

I N 1680 a German liyinn writer named joaclum Neander died in 
Bremen, at tlie age of thirty. During his short life he had had 
seventy-seven lijTnns published, and he had been honored by 
having a small river valley named after him, the Neanderthal, 
near Diisseldorf. His family name, originally Neumann, had been 
translated into Creek a century earlier. In 1856. in that very val¬ 
ley, a fossil human skullcap was unearthed and it was called Ne¬ 
anderthal man. Altlmugh in 1848 a similar skull had been found 
in Forbes's quarry in the Rock of Gibraltar, its importance was 
not recognized until 1864, when it was labeled a member of the 
Neanderthal group. Since 1856 Neanderthal has become a com¬ 
mon narne in many languages and been given to fossil-man re¬ 
mains in Asia, Africa, and even America. The Solo skulls, that of 
Broken Hill, and some low-vaulted American Indian crania have 
been so tagged from time to time and by various scientists. 

In the last century the fame of Neanderthal man has increased. 
He is pictured as a crouching, stooping, squat and brutal creature, 
with huge jaws and little or no forehead, and a low grade of in- 
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telligence. Flesh reconstructions of his face make him look like an 
ape. In this guise he has become the protolj'pe of innumerable 
cartoons, in which a slant^browed man, clad in a skin, hits a 
woman over the head and drags her unconscious body into a 
cave. This, the popular image of Neanderthal man, will probably 
be with us for decades to come, because it is picturesque, exciting, 
and flattering to ourselves. But it is ^^Tong, and so are most of the 
elements in the total Neanderthal concept. 

This concept stems from the method of taxonomy by which a 
species or subspecies is named for the first or "type" specimen 
collected and described. This procedure does not take into ac¬ 
count individual and regional variations. Because the original 
Neanderthal specimen consisted of only a skullcap and a few long 
bones, there was not much to describe, and in 1911 the honor of 
being the type specimen was passed on to a nearly complete 
French skeleton, that of La Chapelle aux Saints in the Dordogne. 

Nineteenth-centurj' anatomists were struck by the heavy brow 
ridges and sloping brow of the original Neanderthal. They had 
not yet seen the skulls from Trinil, Choukoutien, Solo, and Broken 
Hill, nor did they realize, apparently, how heav)'-browed and 
low-browed individual Australian abori^nes can be. When other 
skulls with these features were found in many parts of the world, 
the name Neanderthal was applied to all of them, no matter where 
or when they lived, what kind of tools they made, or what they 
were like in other respects. To dub all skulls with salient brow 
ridges and sloping foreheads Neanderthal makes no more sense 
than to classify everyone with blood type B as belonging to the 
same race. 

If the concept of a Neanderthal people is to have any validity, 
it must be limited in terms of time, space, and culture. Only in this 
way can the Neanderthals have formed a population with a gene 
pool of its own. Their time span is Early Wiirm or Wiirm I, from 
about 75.000 years ago to the beginning of the Gbttweig Intersta- 
dial, about 40,000 years ago. Its lebensratim was Europe, western 
Asia, and central Asia as far east as the Altai Mountains and south 
to the Hindu Kush. Its culture was Mousterian, itself a complex of 
earlier tool-making techniques. 


The “T^ieanderthah** of Europe 5^i 

Neither the Neanderthal people nor the Neanderthal tool-mak¬ 
ing techniques could have sprung up out of nothing. We have a 
somewhat dim picture of the Europeans of the Last Interglacial; 
tliey could have been the descendants of the Europeans of the 
Great Interglacial who had crossed the MpicfW threshold but had 
not advanced very far beyond it. The Moustcrian culture had al¬ 
ready come into being during the latter part of the Last Intergla¬ 
cial, as a derivative of the Aclieulian, Clactoiiian-Tayacian, and 
the Levalloisian ifake techniques. 

The Acheulian liand-ax culture extended Iwyond Europe into 
the Arab countries, southern Iran, and India, and also far into 
Africa. The Clactonian-Tayacian flake culture was mostly Euro¬ 
pean and Near Eastern; the Levalloi-sian was concentrated in 
western Asia. In northern Europe we do not know how far these 
cultures extended because the ice sheets scra^wd aw ay all traces, 
if there were any. In Russia, which was largely unglacialed, we 
find a few hand axes along the uortliem sliore of the Black Sea, 
and that is all. The entire central Asian realm, from the Volga to 
the Altai, may have been uninhabited before the Last Interglacial. 
The oldest implements found there are Moustcrian, and Mous- 
terian sites and surface deposits have been found on both banks 
of the Oxus, and east to Tashkent and the mountains. W'e do not 
vet know whether these sites and deposits date back to the Last 
Interglacial or merely to Early W'iinn, but it is more logical to sup¬ 
pose the former than the latter, !>ccause the Last Interglacial 
riod was warmer than Early Wurm. In one of these periods there 
was probably an extension to the cast of the Caucasoid geographi¬ 
cal range. 

Did not some of these early Caucasoids penetrate farther, cross 
the passes in the mountain-s, and enter t!ie homelands of Sinan¬ 
thropus and the Mongoloids? We do not know the answer, but 
very likely they did. Tlie flints from Ting-tsun (see Chapter 8) 
have been given a Last Interglacial date, and they are typologi- 
callv similar to the Mousterian flints. Of them BnshncU and 
McBumey have said: “This industry, in which only the eje of 
faith can distinguish the slightest traces of Chopper-Chopping- 
Tool influence, is undemably of general .Middle Paleolithic char- 
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acter in the Western sense." ^ Let us grant, for the sate of argii- 
ment, that Bushneli and McBumey are right. According to this 
interpretation of the flints from the Fen Valley, some Cauca¬ 
soids similar to tliose we have seen in Europe entered central and 
northeni China from the West, and mixed with the local popula¬ 
tion, and left their tools beiiind them when tliey died. If the Chi¬ 
nese population had not yet crossed tlie erec?us-sopieris barrier, 
this injection of genes could have given them the chromosomal 
equipment to initiate such a transition. Chinese paleontologists 
and archaeologists have found no clearly sapiens skeletons in Aeir 
country which are older than the Fen Valley flints. 

In return, the invaders could have taken over some Sinanthro¬ 
pus-based genes, particularly those tliat would give them die ca¬ 
pacity' to resist the cold of the oncoming glacial winter. Passing 
these genes along to the peripheries of their geographical range in 
tlie west, they could have produced the Sinanthropus-like fea¬ 
tures found in some Last Interglacial specimens, such as the man¬ 
dibular torus, shovel incisors, dental pearls, and a degree of facial 
flatness not seen in Steinheim. With the onset of tlie Wiirm cold, 
other such people could have infiltrated Europe from the East and 
reinforced in the local gene pool, by natural selection, the physi¬ 
cal features that gave them an advantage for survival in the cold. 
Such a reconstruction explains the succession of peoples in Eu¬ 
rope from the Last Interglacial period into the Early Wiimi, 
without violence to geography, cultural continuity, or genetic 
theory. 

This hypothesis faces one serious stumbling block, the skulls 
from Saccopastore in Italy. They anticipate the Neanderthals 
morphologically; they are associated with a simple, unmixed 
Mousterian culture; and they were found in a counlrv far re¬ 
moved from China. 

But Italy lies close to Tunisia, with only Sicily and Malta in be¬ 
tween, We know tliat tlie Palearctic fauna, including reindeer, 
reached Malta, but not Tunisia. A little seamanship of the kind 
that carried the ancestors of the Australian aborigines across 
Wallacea might also have served to carry a few North Africans to 

' G. Bushnelj and C. McBufneys "New World Odgim Seen from the Old 
World." Vol, 33, No, 130 (1939), pp. ya-ioi. 
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Italy, and the North Africans of the Last fiiterglacial period re¬ 
sembled the Sinanthropus-derived peoples in a number of ways, 
particularly in their teeth. 

We have good evidence that North Africans went to Spain dur¬ 
ing Wiirm II. Implements of typical Atcrian form ( Aterian is a lo¬ 
cal North African industry)^tanged and barbed presstire-Baked 
|X)int5—have been found in caves in Almeiia and Valencia along 
with Solutrean points.* If some North Africans could have crossed 
the western Mediterranean to Europe in WUrm II, others might 
have done so earlier. 

North Africa, then, is a second potential source of genetic in¬ 
filtration of Europe which could have initiated the Neanderthal 
racial.complex, if indeed this complex did not simply arise in Eu¬ 
rope out of local genetic materials by mutation, recombination, 
and natu ra 1 selection. ^ 

Enough of theory. Let us examine the bones. 


The Numbers and Distribution of the Neanderthals 

Fob present purposes the genuine Neanderthals, or Nean¬ 
derthals in sensu siricfo, are represented by the skeletal remains 
of people who lived in Europe and jiarls of western and central 
Asia dtiring Wiirm I, and in some places a little later; who dwelt 
at times in caves, made tools of a characteristic style known as 
Mousterian or Lcvalloisio-Mousterian; and who bore certain ana¬ 
tomical features in common, notably heavy, undivided hrow 
ridges, small mastoids. pointed, prognathous faces, and large, 
projecting noses. Some also had taurodont teeth. 

In the fossil-man social register of Vallois and Movius * and in 
publications dated after 1952, some eighty-two true Neander¬ 
thals, found in forty-two sites, have been listed (see Table sB). 
Their geograpliical distribution follows a distinct climatic pattern. 
For the most part they favored the portions of western and south¬ 
ern Europe now lying south of the present-day January frost line, 

•L. Eerfcot’Cai'cla: “A New Site with the HiMiiarltable Purpalld-lype SolubcAA 
CA. Vol. a, No. 4 (1961), p. 387. 

•VaUbfc and Movlus; CaudQgue des tlomma Fos*iI*l. 
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TABLE 28 

NEANDERTHAL AND OTHER REMAINS OF 
WURM 1 OR later 
S(it Country arid DtKrijdion 


KeAnd-erthAlj nsM- 
l>QsapldcH:f 

B^kVaria 

GERMANY 

I^faley 4D-50 yearaj cidva aod pocrttrlinial b^ciea 

1, milk incbtir 

Eay-BoQnet, 

EtigiiA, Lifrge 

L& N&ulette, Namur 
Spy. Namur 

BELGIUM 

1 rt femur* ertd 

N 04 It baby 3ikuUi rragniKitary 

Mandiblflp ulna, metacarpal, all fragmeulary 

fNo, It male or lamalen &S yeara; calott*, fraj^meati of 

'^maxHtaj 14 teeth, poatcramial bonea 

^ No, 2p male, 33 yeart ; fragmeflU of maxilla artd manilibLep 
!■ 13 teetb^ poelcrau-ial bonea 

No. 3p child; tibia and 2 teeth 

Bau de rAubfiaifl^ 
MomeuiCj VaueluM 
La Chaiwi Voutbouj ' 
Chareoto 

La Chapelle aux 

SaiaUp GoET^e 
Cotnbe-Grenalp Dor- 
dojtnfl 

La Ferrmfifliep Dcr^ 

doffit 

FRANCE 

1 milk molar 

No. Ip calva and three molarfl 

Nd. 2, chlld^ 4 ycara; mandiblcp 3 teeth, pariotaJi 1 pbalange 

1 adult male alcelptqo 

Chlidp 1 fragment immdiblo 

6 lodividuala^ No. 1, adult male akeletont 

Noi 2^ adult female skeletonp akuU miibed; 

N<h. 3p 4, and 6p infanti; No. 4, fetua 

Cmitjc de ["Hylu^p 
Arcy-*ar'Curt^ Yckouc 
OrtiLtc du JjQ^pi 
aamfi 

Malaroaud. Motit- 
aeroDp Ari^c 
Marillftc, Chareat^ 

Le Mouitieri Feyiac^ 
DordoBne 

PmK dc rA*^, Sariat, 
Dordogne 

Le Petit Puyai-oyeiip 
Charent* 

3 lodiiriduahtp moetly teeth, ffagmenti of mandiblo and 
maxilla* hbula, and metataraid 

1 mokr tootbp fragments of a parietal 

Malep 31 ycm; mandible, I molar, 1 varteba 

Adult) fragment mandible vith 2 tectb 
^Sale, 13 yean; ekeletoD* complete 

Child, &-fi yoaraold; cnmium 

4 mdividttnli: Nodp a half mandible with teotb; Noh 2, a 
piuc* of nkaJcLtla with teeth i No. 3, a piece of mafidlblft with 
teeth; No. 4 , two iaolated teeth (oriEtiiJila all lort) 

La Quina# Gardei^Li^ 

PdctarouXp 

Chare&le 

About 12 iodlvkluaUi* principally 1 No^ 1* julrilt female 
skeleton; No. 2* 3^year-old caivarium; No. 3i 10 4- piecea 
of skull; No. 4, fragment of a mjandibie; No. 3, varbua poat- 
craniaL boneH 
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Sii* 

TABLE 2S (nwfinwO 

Cotinijy and Z^etmpJioA 

Re^urdptij flear 1m- 
caua, Oertlogne 
VergiKiptij near Sol- 
utriip Hl«. SaAnnc 

Mandible, wsarly complelei all teeth, variou# pOTterenial 
bones 

Z teetb 

La Cottc d-B St, Br^ 
Isle oF Jersey 

BRITISH ISLES 

3 lodlviduaJs; Kol Ip fraifinCrttfljy chyd '9 skull; 

N*. 2p IS teeth and n piece M tibiflT Kn. IS teeth 

BsilpliiSp Creronar 
CabUonU 

Cova Nej^ra de BpI“ 
Jus, Jitivs, Valencia 
PiflBTp Granada 
Gibraltar 

SPAIN AND GlSaVLTAR 

1 mandibk, nearly completer no teeth 

1 light porJetaJ bone 

1 adolcwent shuh, fragmentary 

3 Itidlviduale: No. Forbes's Quarry* adult female skuU* 

fruRtiicntiiryj No. % Devirs To^er, 5-year-old skull, frag- 
mentnry; No* S, Genista Cave, 1 molar (bat) (Datiug is 
unknown for ail three) 

BL Brais 

SWmKRLAND 

1 upper incisor 

Cirena (Rome) 

ITALY 

S individuals: No. L adult male crantum; 

No. % adult mandiblQ; No. 3, adult mandible 

Moravia 

CZECHOSIjOVAKIA 

g-IO-yMr-otd child, chin portiem of nmndibic 

HUNGARY 

Silbal}-uk, BDkk Mu. 

2 Indlviduftli: No. Ij adult female mandtblo, 4 vertebrae, 
sacruni* 7 limb bonw; No. 2^ fl-year-old cranium broken 
into over 90 pieceSp varioots vertebrae^ ribs, and metatar- 
sala—said to be Late MoUnterisn 

Ohaba-Po&or Cave* 
Tran^lvaninn Alps 

RUMANIA 

1 first phalange of second right too 

Kiik-Kob«, Crimea 

u.as.iL 

2 indlviduBls: No. teeth, hand, feeti tibia, fibula, patella; 

, No. 3p a newbofu infant 

Stwr««ere, Crimea 
Teahik-Tuh, Uibeki- 
itaa 

1 I^yoar-oM child's skull 

5-10-year-okl child's skeleton 
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SiU 

Ctfutiiry and De^criptuM 

KBjr&in^ Adalfl 

TUB KEY 

1 milk mokr 

ShAuLdAT, Kurdutun 

IRAQ 

7 indivkliuld: No. 1, adult nulcikeleEoii; 

2^ adult Akeletoiu]; 1 inToJit ikeleton 

BiAiluji, near Ker- 

Tomtufui] DEfli 
Hauiyeli 

IRAN 

1 upper Ineiwr* 1 tropfierki ulna 

1 fTogment l^mur 

Muicharet aUTabun, 
Mount Carmel 
MmsHaret al^khul, 
Mduiit Comicl 
MufSbarot ol-Zuttlya^ 
G^ilec 

Jebel 

Xaaoretb 

Shiikbif Wadi Naluf 
ADiud CavCp Lake 
Tiberias 

P ALEHIN E 

1 adult female pkelE-lou, t»tb tit 4 iudmdtiali 

Skeletone of 9 ludulla nod 1 ckikl 

i fra^entar>' rmniumr Gallke man 

Skeletons of 5 odulta and 1 ehild 

Skektona nf 1 odylt and 6 childreti 

1 nearly euiuplete flkcletou 

Kaot ^Akilp near 

Belnit 

LEBANON 

1 cluld'a flk^letofii '^Egbert'*' 


a5 well as such contemporary vacation areas as the Crimea and the 
coasts of Lebanon and Palestine, Very few remains of tlvese men, 
or their implements, have been found in colder places, Most of 
central and eastern Europe was apparently too cold for them dur¬ 
ing Wiirm I, altlrough some of them lived on the western slopes of 
the Zagros Mountains in Iraq and Iran, and [ust north of the El¬ 
burz and Hindu Kush Mountains in Iran, Soviet Central Asia, and 
Afghanistan. 

The western European Neanderthals, living in parts of Ger¬ 
many and in Belgium, France, Spain, and Italy seem to have 
formed an essentially isolated population, with little if any gene 
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flow elsewhere.' Possibly a thio line of communication led from 
Cennany across Czechoslovakia and Hungary to the Black Sea 
coast, but this was probably genetically inconsequential. 

Owing to the glaciated barriers of tlie Alps and Pyrenees, the 
western Neanderthal domain can be subdivided into three par¬ 
tially isolated regional groups, one living in France. Belgium, and 
western Germany, a second in Spain and Portugal, and a third in 
Italy. Of these the Italian subregion may have been the oldest, 
A. C Blanc has traced the Mousterian in Italy hack to the Riss 
glacial period,* where it seems to have evolved locally. Also the 
Saccopastore skulls are the most Neanderthaloid of any of the 
l3st Interglacial specimens reviewed earlier in this chapter. 

Because the skulls from Spain and Italy, few as they are, resem¬ 
ble those from France, Belgium, and Germany in most respects, 
we can consider the western Neanderthals as a population and 
study them as a unit, with regional variability borne in mind. 


The Western Neanderthals 

Oxrn SAMPLE includes the remains of about fifty-five indi¬ 
viduals, but many of them are too fragmentary' for detailed de¬ 
scription. Some consist of items like one femur, one milk molar, 
and one crushed l>ahy s skull. Although they have been found 
over the span of a century, some are still in private hands, others 
have been lost, and few have been competently described. To 
bring them all together, to measure or to remeasure them where 
necessary, and to treat them statistically would be a monumental 
task l>eyond the scope of this book. The nearest published ap¬ 
proach to such a treatment is Morant’s work.' 

Along with Krapina C and Galilee, which belong elsewhere, 
Morant measured the following seven skulls of western Neander- 

* Howell; "Pleistocene Clacifti Ecoloi^ nnd the Evnlutlqn of 'Clauic NBandot- 

thal' Mon." SWJA, Vol. 8, No. 4 PP 377-4io. 

*BLme; ‘Tmre io PwUn, Saccopnstore, Monte Cirew . . . pp, 587 ^ 74 - 

* Monint: “Studies of Pjileotithic Man, II. A Biometrio Study of Nnitdcflluitold 
Sltiills and <»f Bclattonships to Slodcm Types.” Btemefrfifl, Vol. a { 1937 ), 

pp. 3 %o-8©. 
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thab, and a cast of an eighth; Neanderthal, Spy 1, Spy 2, La 
Chapelle aox Saints, Le Moiistier (adolescent). La Qutna 1, La 
Quina 2 (a child, and a cast), and Gibraltar 1. To these I have 
added La Fcrrassie 1, which is the most complete skull we have, 
Circeo 1,* and the child’s skull of Pecb de I’Aze,* making a total of 
eleven. These, along with a small, basic bibliography,* will form 
the basis of the following description. 


* I a cast of La Femsaio 1 bou^t from tite dc rMomme, 

Pans, and of Ciiceo i in the Pbihidclphui caBectioii. 

® E. Pattc I Enfant S^^anderth^ien du Fech f 4 ^ {Pajis: Masson et Clffi 

195 ?}. 

*T}i* litemturQ on this subfect a tJticnsive^ but most oF it is seccnd&iy. The 
following uorkv are either origim] at tomprehensiv^. 

5 . Alcob^^ ^Die NeanderthuJcr Sp^nicniP,'^ 1958, pp. 1^$., 

R. Bnv' ^Das Gebiss des NeandortKaJirTs " SC, 1958, pp. 133.-40, 

Boiile; ‘'L'Homnie Fof^ilo de la Chapelle aux Saints,** AFo, Vob. 6 fit 
pp. igii-12. 

Bcule and ValloEs; Ltx Fossilei (Pifis: Masson et Cie; 

M. Fnsli: "^lorfologiq cerebral de un cJenipLur neanderllialEiise pnii^eiile de 
\a cueva de la Carigiielu, en Pinar (Granada]^** TIBS, Vol. 15 (1^56}^ 
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The Western fieanderihal Crania 

As SfeHci (1958) has remarked, whereas the Europeans of the 
Last Interglacial varied considerably in skull form, the Neander¬ 
thals of Wiirm 1 are much alike. They are in fact so homogenous 
that a strong selective agency must have been pruning off deviant 
individuals. Data to document this will be found in Table 37. 

All had large brains, with capacities ranging from 1,5*5 *0 
cc. in six male skulls and from 1,300 to 1,4*5 female 



Fk. 70 Fhoni Xeandehtiiai. to Nordic in Wurm I. Pr^liks of the sskulLi oF 
CTi^pcIJe aux SafDtfi (A)^ Skknfdur i {BL and Sthul 4 (G) . AJlhough these three 
men were p(>S5ibly ccntcmponirr', tlieir feimi ad evoUitionaiy semioice from 

the ]owdieaclcd, piogaathous La'chapdle iiiix Saints to the higb-h^^ded, nrlhogna- 
ihouj Skhul 4- The diffefcnw? Is geographical. One interpretatinn is that La 
Chapolle aiii Saints lived on ihe periphery nf the Caucasoid nicbl area during 
Wiinn I; Sbauldar 1 closer to the centcrj and SidiuL 4 nearL-at the probable center 
of Caueaiioid evolution. A second inlcrpn.-lutiom is that La Chapellr mx Saints 
the most extreme form of cold ^tdaptution iind Skhut 4 the least. A third is 
that Skhul 4 wju the product of mLtture with local Caucasoids who hnd never be¬ 
come Ncandcrthaloid. All thrMi Interpietations have merit, (Dniwings after Bcrule 
and VallolT, 1953; Stcwarl, 195®? and Keith and McGowti, 1939 ) 


ones. The sex difference of 200 cc. is great, and reminiscent of 
Sinanthropus. By and large these are more capacious skulls than 
the earlier European ones, and Circeo 1 is notably larger than the 
Saccopastores, which anticipated the Neanderthal cranial form in 
Italy, 

Like that of Saccopastore 1, which was a more primitive skull 
in many ways, the Neanderthal crania are globular in the rear; 
broad, low, widely curved outward over the earlioles- and over¬ 
hanging the area of neck-muscle attachment behind. Their fore- 
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head^ are sloping and the arc-chord indices of the frontal and 
parietal bones are cJose to the figures for Homo Brectus (see Chap¬ 
ter 8, and Table 36), but not the occipital arc-chord iude^i be¬ 
cause the Neanderthal occiputs are well rounded. 
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Fig. 71 Why rm Hi^-tmrnukLs Webje Not Homs erectus? OccrrmL View* 
or Six Skulo. Seen from the tvviv, the ukuUi d Homo or^etut [A to D) are 
pecLtaDcmai in fonr. This is true of aLI of tbera, from the evliest {Flthecanthro- 
TOU 10 the ymingesl (Broken HlUh The abiH of S^ctop^a^c i, the 
European skull to show ihe Ncondeitha] fomi (E)* aimJ La Chspelk etut Saints 
(F), genmlly taken as the type irpecinien of the European NeariderthalSp arc not 
pentagonal but circular flattened at the bues. A dreukr oecipjj^ pruffle is m purely 
Mpiem skull fnrni. This, as wet! as their high cranlaJ capadtlei, separate the 
Neanderthals from Homo eredus. (Drawings of SaecOpastore after Sergi, 

La Chapelle auK Saints after a cast; Bfok^ HlH after Fyeraftp igaS; Solo 11, 
Pithecanthropus 4p and Sinanthropus 11 after Wddmeich, 1943.} 
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It I's commonEy stated that Neanderthal man oould not have 
stood or walked erect because his foramen magnum, the hole in 
the base of the skull through which the spinal cord passes into the 
cervical vertebrae, was slanted backward. But this anatomical 
observ'ation is not true; and even if it were true, the position of the 
foramen magnum would not have affected his posture/ 

The bases of these skulls are very large, as witness La Chapelle 
aux Saints, La Ferrassie 1, and Chceo t, the most nearly intact of 
which is La Ferrassie 1. 

In Table 29 an unconventional measurement, inion-prosthion, 
expresses the Tnaximum length and a conventional one, himastoid, 
expresses the breadth of the bases of these three Neanderthals. 
For comparison, the dimensions of the earliest Upper Paleolithic 

f 

TABLE 29 

SIMPLE DIMENSIONS OF THE 
NEANDERTHAL CRANIAL BASE 


tbion-PrastbioD Dinuutoid 

U Chapelle 225 112 

LaFcmtMtiel 220 <T) U7 

Cirroo) 222 144 

DombcCipellc 191 124 


skull, Comhe Capelle, are also given. The difference of 30 mm. in 
length and 20 mm. in breadth show liow much larger-based the 
Neanderthal crania w'ere tlian the cranium of Combe Capelle, 
which may have been contemporaneous with the last of the Ne¬ 
anderthals in the VVurm I-lI Interstadial. 

The combination of a large base and ffattened brain case sug¬ 
gests the possibility of artificial deformation, like the cradling of 
some modern peoples of the Balkans and of the mountains of the 
Near East. But this is unUkely, for two reasons. No single tech¬ 
nique of cranial deformation, intentional or incidental to some 
other practice, is likely to have been employed all over western 

^C. AnuntHMirg: “Siir fAlUtude, cn SUUon Vertkalr, dcs NeAndHthaileiu," 
CRAS, V 0 I. 240 { 1955 ), pp- 

Patte: Lei NianderihatieT\f; and Stmiis and Cave: ''Pathology and Pot- 
ture, . . ," loC- citi 

The misconception arose when Boole faultily fccoiutnietccl (he cmnial base oF 
La Chapelle aiu Saints. In Lo Fenasite 1 the foramen magnum slants forafard. 
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Europe for 40,000 years. And in modem, artificially deformed 
skulls, the infant and adolescent specimens are more flattened 
tlran the adult ones. In the NEanderthal infant of Pech de TAz^, 
and in tlie adolescents of Le Mousticr and Finar, there is less 
flattening tlian in die adult skulls. It was not the hand of man, but 
natural forces, that flattened the brows of Neanderthal man. 

This flattening is combined with another special feature: a re¬ 
markable forward projection of the face, or beakiness, dependent 
on the excessive size of the nose. The Neanderthal nose projects 
like a prow', influencing everx’thing around and below it, The oft- 
cited fact that the brow ridges, particularly those of La Chapelle 
aux Saints, form a continuous torus over the nose is due to the 
prominence of the n<Me. What prognathism these skulls possess is 
confined to the nasal region. There is little or none of the sub¬ 
nasal prognathism—projection of the alveolar Ixirders of the 
palate—seen in Pithecantliopus and Sinanthropus and in many 
modem Australoids and Mongoloids, Altliough grotesquely so, the 
nasal and alveolar region of the Neanderthal skulls is Caucasoid. 

The Neanderthal face protrudes because of the nose only, The 
jaws, wliich were carried fonvard by tlie nasal skeleton, could 
have functioned more efEeiently for chewing had they been set 
tw'O or three centimeters farther back. Inside the Neanderthal 
skulls the nasal passages dip dov.'uw'ard below the level of their 
openings, thus producing an enlarged nasal chamlwr. In conse¬ 
quence, the maxillae are Jong, stretched out on the side, and puffy 
on the surface. There is no canine fossa. These peculiarities, which 
have led some authors to consider tlie Neanderthals a species 
apart, are a stmctural unit caused by this nasal domination. 

The importance of the nose as the prime architect of the Nean¬ 
derthal face has been generally overlooked because in both La 
Chapelle, which is too well known, and in La Ferrassie ), which is 
still virtually imdescribed, the nasal bones were missing at the 
time of discovery. Both skulls bear scars suggesting post-mortem 
surgery. In both it looks as if the brain had been teased out 
through the resulting aperture, anticipating, in a clumsy way, the 
handiwork of ancient Egyptian emfialmers. Such an operation 
may have been substituterl for the older and more conventional 
one of cutting open the skull base to remove the brain, as was done 
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in Circeo i. Because La Chapelle aux Saints and La Ferrassie i 
were both to be buried wJiolc, the brain was removed through 
the nose. 

Despite this mutilation, the nasal margins of the maxillae in 
both skulls are preser\’ed, as is the location of nasion. From these 
loci we can see that far from being flat-nosed, as in the widely 
copied MacGregor restoration of La Chapelle aux Saints, these 
noses could have had straight or even convex profiles, as in the 
skull of the eight-year-old child from La Qiiina, and as in Shani- 
dar 1 from Iraq, In both those skulls the nasal l>ones are intact 
and the nasal profile was prominent. In Cicero i and Gibraltar i, 
the nasal bones were also intact. These ‘ Mediterranean Neander¬ 
thals, who lived in a milder climate than that of western France, 
were less beakv than La Chapelle aux Saints or La Ferrassie i, 
and their upper jaws, from nasion to prosthion, were shorter. 

The western Neanderthals, and particularly the French ones, 
must have needed big noses for some reason. The nose ser\'es the 
purpose, among others, of warming and moistening the inhaled 
air on its way to the lungs.* In most modem populations living in 
cold or drv', or both cold and dry climates the na,sal opening is 
narrow, but narrowness was impossible for Neandcrllial because 
of the size of his front teeth. A correlation between nasal-opening 
breadth and intercanine breadth was established by Schwalbe 
seventy-five years ago.* 

Recent military research has showm that in very cold climates 
it is not so much the lungs but the brain that is in danger of 
chilling by inhaled air. Tlie lungs are a long way from the nose, 
In arctic populations necks are generally short, skulls broad and 
low, and the distance from nose to lungs less than in many long- 
necked tropical peoples. In ordinary human heads and necks the 
nasal passages are quite close to the arteries that feed blood to 
the brain. In a fiat-beaded, short-necked individual exposed to 
intense cold the proximity of nasal passages to these blood ves¬ 
sels could be critical, for tlie brain must be kept at a constant 

• A. W. Pnwt7 : Euaifi on Ote Applied Ph^tiolog^ of the ffete ( St. Louist An- 
mls PiibHshinp Conipony; iBSO). ed. 

*C. Sdiwalbo: Le/ifbucih der Anatomie dtt Sinnewtgam (Erlmgcn; &^ld; 

>8S7). 
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temperature, !t cannot tolerate variations as can the arms and 
legs (see Chapter 2). The size of the nose in the western Neander¬ 
thals, the expansion of the maxillary sinuses, and the forward po¬ 
sition of the nose in reference to that of the brain case may have 
had a survival value under conditions of extreme cold witliout 
adequate headgear or protection for the neck. 

As the climate grew colder, Neanderthal men may have in¬ 
creasingly needed a large, projecting nasal “radiator," particu¬ 
larly as there is no archaeological evidence of cultural improve¬ 
ment that would help mitigate the severity of the climate. Their 
adaptation was probably anatomical and physiological, tliat is, 
requiring a large caloric intake, like the adaptation of the Alaka- 
lufs, who are exposed to much milder conditions. 

In Chapter 2 we saw that the Greenland Eskimo, who live in 
the shadow of an ice sheet, keep their faces from freezing in part 
by a relatively great blood flow, as indicated by the large bore of 
the infraorbital foramina of their malar bones. In the Neander¬ 
thals these foramina are also very large. In the left malar of La 
Ferrassie 1, the foramen measures 10 mm. by 16 mm. La Chapelle 
lias two foramina on each side. The largest, on the left, is 8 mm. 
by 7 itiiti' Modem European foramina, which are single, are 
about 3 ititti* itt diameter. Thus, the Neanderthal foramina were 
capable of supplying six or seven times as much blood to the face 
as those of modem Europeans, whereas the Neanderthal faces 
were no more than twice as large. This evidence strengthens the 
concept that the peculiarities of the Neanderthal face were adap¬ 
tive, and not simply archaic survivals. 

Despite these adaptive features, the Neanderthal faces are es¬ 
sentially Caucasoid. Tlve brow ridges, which form a bar over na- 
sion, sweep in a double arc over the eye sockets and trail out far 
to the rear on either side. All indices of facial flatness which can 
be calculated (see Chapter S) indicate that the Neanderthals 
were the least flat-faced of ancient mankind. The orbits are large, 
as in most early men, and they are round. Although the Neander¬ 
thal faces are absolutely broad, they could not have appeared so 
in the flesh, for the zj-gomatic arches are flat rather than bowed. 
The facial breadth was, in fact, smaller than the breadth of the 
skull, as in modem Europeans. In all other fossil skulls yet 
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studied, the faces ate wider than the brain cases. This last pe¬ 
culiarity was largely concerned with a disparity in the relative 
development of the various muscles which operated the jaw. 


The Western Neanderthal Mandibles 

Ten adult or nearly adult mandibles are available for study. 
They are La Chapelle aax Saints^ La Ferrassie i. Spy J, La Mau- 
lette. Le Moustier, La Quina 9, Regourdou, Arcy a, Circeo 2, 
and Circeo 3, Five others. Spy 2, Malarnaud, Marillae, Petit 
Puvmoyen, and Banolas are either very fragmentary or un- 
described (seeTable 38). 

Morphologically they are all more or less alike, hut they vary 
in size. Arcy 2 is large and massive, as much so as the Heidelberg 
jaw, but the others are slenderer. La Ferrassie x is less massive 
than many modern jaws, being almost paper-thin in the gonial re¬ 
gion, Not one of them has Heidelberg's peculiar conformation at 
the chin region; indeed, it is not found in any of the Last Inter¬ 
glacial mandibles. La Ferrassie, La Naulette, Arcy z, and Circeo 3 
have rudimentaiy chins. The most nearly chinless is La Chapelle 
aux Saints, the rate usually taken as the type specimen. 

At least five of these mandibles have multiple mental foramina. 
La Chapelle aux Saints, La Ferrassie 1, and La Naulette have tw'O 
each on the right side; La Quina 9 has five. Only Malarnaud has 
more than one on the left; It has two on each side. When the 
foramina are single, they are very large. Because La Chapelle 
and La Ferrassie 1 were both apparently right-handed (as will ap¬ 
pear shortly), it seems legitimate to wonder whether there might 
not be some connection between handedness and tire multiple 
foramina phenomenon. 

The most unusual feature of these jaws is that the coracoid 
process rises from the horizontal ramus well to the rear of the 
third molar. In this region the jaw looks stretched out, to match 
the protrusion of the upper face, which in turn accommodates 
the forward thrust of the iiose. In La Ferrassie 1 the distance be¬ 
tween the hack edge of the third molar and the front edge of the 
mandibular foramen (a perforation of the table of the inner face 
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of the ascending ramus) is 37 mm. on the left side and 38 mm. on 
the right. In Combe Capelle, the oldest Upper Paleolithic skele¬ 
ton, the figure is 23 mm. for each side. This measurement could 
not be taken on the other mandibles, but in all of them the for¬ 
ward edge of the ascending ramus clears the third molar by about 




Ftc, 72 Caucajocd Neakdextha^ 
Mandidixs; Suaii. 4, Tabiin 3p La 
Fejul^ik 1, CmcEO 3. The Neander- 
thal mnndible usually iHustroted Is 
thal of La CJiApcUe aux SainU, It Is 
omitted here Because It is nearly 
toothless ami altered by senile degen- 
eiAtion. Also, it proixibly the only 
ctnnplctely chinlesS NcAndcitbo] 
mojadlble. Clicra 3 U Utrg# and stouts 
lecalling Heidelberg la smuf: respects. 
La Fermssie i is leag and slcoder, 
almost paperdhin in parts of the 
gonial region and ascending romuS^ 
Tahun a is shorter, deeper, and mof® 
pTognalhous; and Its Palestinian sue- 
ccKor, SUiuL 4, is virtually moderfl- 
The extrirme forward growth of U10 
European Neanderthal mandibles is 
shown In La Feirossie in which the 
third molar clears the ascending ra¬ 
mus by a full centimer. ( Dm wings of 
SldiuJ 4 and Tabun 3 after Keltli and 
McCown* 1^3^; La FerrassLe 1 after 
Foies, ai^ a coat; CErcco 3 after 
Srtgi. 1955 ) 
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the same distance. In most other human jaws, ancient or modem, 
Caucasoid or otherwise, the rear edge of the third molar and the 
front of the coracoid process more or less coincide. In the Austra¬ 
lopithecus the coracoid process overlaps the third molar and part 
if not all of the second. 

On the inner sides of the Neanderthal jaws the muscular relief 
is excessive. Loth, ssdio had only La Chai>elle aux Saints and Le 
Moustier to study, found that both liad powerfully tlevelopcd at¬ 
tachments for the internal and external pterygoids, that neither 
had had ver)' strong temporal muscles, and that the areas of 
temporal muscle attachTnent on the skulls extended far to the rear 
but not high on the vault. Loth's observations apply to the other 
specimens now available; indeed, to the group as a whole. With 
such an elongated jaw, the temporal muscles were at a mechanical 
disadvantage when compared with such types as Heidelberg and 
Sinanthropus. 

In all the jaws the insertions for the digastric muscles are 
wide and deep, mEitcl^ing the digastric fossae on the bases of the 
skulls; these fossae are situated Ijctween the mastoid and para- 
mastoid prominences. 

Compared \vith the older mandibles one notes that the hasin- 
shapod interior configuration is gone, particular!)' in La Ferrassie 
1. The muscles that control the movements of tlie tongue are given 
as much room to work in as in any ordinary modem jaw. 

Finally, the mandibvilar torus, that ridge of dense bone running 
on the tongue side from molars to canine, just below the tooth 
line, turns up in Marilkc, La Quina 9, and Arcy 2. We have seen 
it in Sinanthropus and noted that it occurs among arctic peoples 
of both the Mongoloid and the Caucasoid subspecies. Like multi¬ 
ple mental foramina, it is associated with life in cold regions. 
Whether or not its presence among the Neanderthals is due to a 
genetic association, parallelism, or hotli is an open question. 

In conclusion, tlie w'estem Neanderthal mandihlc.s may be as¬ 
sessed from three points of \'iew; grade, line, and special adapta¬ 
tion. Arcy 2 is quite primitive, reminiscent in some respects of 
Heidelberg, and this jaw is probably the oldest of the lot, dating 
from the base of Wiirm I. La Ferrassie 1, which may be among the 
latest, is the most nearly modem. Tlie group as a whole falls close 
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Fifi, MandibiJs Or Suiul 4, La Ferkajsie i, ANrp II^pelbeiu:, Skcm fadm 
Above. A. Slthul 4: B- La Femuitle n; C. Ucldlelbeff; fatter a cart). TSLi senuence 
il 1 tMtrat« inorr clearly tluiii the proCIs the pmgRSfian In Caucasou! mandibles 
dwiA-n in the pHcedliic Gp^im. Hie Heidelberg jaw is thicb; jls Bscending mmi 
mMleratcly flaring^ and it* symphysial region wide font and aft. receding, and 
braced from inside. The taw of La Fenassic t is eitieinely lone, and its tisomdlng 
nml BWK nearly parallel. Tlie Sbbd 4 jaw Is virtually modem. Note tins modted 
racial differrace between ibcse jaws and the flaring Mongoloid and North Africoji 
mandibles sbown in Fig. €3. 
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to the mondibles of the Last Interglacial as a whole, but in general 
is a little more modem. The grade of these jaws therefore Gts 
their chronological position. The line is patently Caucasoid, un¬ 
less one considers multiple foramina and the mandibular torus to 
be peculiarly Mongoloid characteristics. All the jaws complete 
enough to judge show special adaptation, not only in the above- 
mentioned features but also in the separation of the tooth row 
from the ascending ramus. This last feature is merely a part of 
the whole complex of the skull in which the nasal apparatus is 
projected forward. The special adaptation of both jaw and cra¬ 
nium are toward the bitter cold of western Europe in which the 
Neanderthals lived. 

The Teeth of the Western Neandertfials 

The custom of burying the dead, which the Neanderthals 
seem to have invented, insured the preservation of skulls and 
bones, but it did little to increase the number of teeth in any 
fossil man collection, because, even if unbuiied bones decay, 
their teeth tend to remain intact. Only 13S western Neanderthal 
teeth are available for study. I could find published measurements 
of only forty-five of these,' and liad to measure casts and photo¬ 
graphs to obtain figures for the others. Thirty-two from a cast of 
La Ferrassie 1 are reduced by wear, and the two teeth of La 
Chapelle anx Saints (a pair of left second premolars) are stumps. 
As the western Neanderthals overworked their teeth, only those 
of the very young can validly be compared with other series. 

Table 39 presents the figures on these teeth- Tlieir minimunn 
sizes are mostly dictated by degree of wear; their maxima are 
true values. They fall in the same general range as those of Heidel¬ 
berg, the teeth of Tliird Interglacial Europeans, and modern 
people. There has been little change in tooth size in Europe from 
Heidelberg to the present, except for a few of the Krapina teeth. 
The proportions between molars, ptemolars, canines, and incisors 

^ Spy I nnci Iji Qulnsi H-S. Cottc dt Si- lii^kdc, J^rsicy Olrdli^ko^ 

1930); Pethc de {Patle, 1957); Arcy (1958)1 and Cbwi 
3 «id 3 (Strgi, 1954. 
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are normal for Caucasoids, There is no common pattern in the 
molar rows reflecting consistent si2e gradation.^ 

It is an anthropological stereotype that Neanderthal man^s 
teeth were tanrotlontj but this is an unwarranted generalization. 
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Fk;, 74 TUil Umai Is^cisOfis of 
NMJ^EnTTiALs Ajfn Otnea EAULr 

Caucwios. a. Ehrirhgsddtrf; Kra- 

pbia; Cr L<! MousUerr (Kc4it<icrrthEl}; 
D aiwl Arcy-sur-Cttrc (Neinder- 
thaljj F dud C. Tabun i; H and I, 
Sidiui 7 j I and K. Skhnl 5: L and M, 
Auftraliaji AbotigirH!-. A thi^ngh E 
an? uppw medSan Uhial view; 

D tbrtiu^H L are uppcf median Ind- 
sors, Deqiii^Al view; G thitmjiPh M ajc 
\ ippef latnul tnetsoR, occlusal vfew, 
The upper median incisors of the 
EiLFUpmns of th* Lost Interglacial 
(A and B) and cl the Neanderthal 
from Lc Moustlei (C 3 J are only mod- 
emtely shovclcdi In Emopcan, not 
Mflnj^otoid, Fa.d>fnn. Each has only 
slightly raised Orders and three leat- 
lilw profectfons at the base. The Ne- 
Diideitlial SnitLtar (D and E) from 
Ajcy-sur-Cure has a balUlike basal 
projection. The median and lateml 
iikclsors from Paleaffne, I hose of Tabun 
1 fF and C) and Skhul 7 [H and [)p 
nlthoiigh imn^ideTflibly wottIp sllU show 
the effect of moderate dmveling of 
the Euiopcan type. But the kas wom 
median and lateral indsors of Shhul S 
(J and K) show no sign of shoveling 
and closely resemble those of an 
Australian aborigine (L and M), This 
rcscmblacc correapofds to the Anstra- 
Jold character of Skhul 5'a face. 
(Drawings A, C alter Wcidenrcich^ 
v|il37p D and E after Lcml Coiirhaii^ 
F through M nfter ICcilh and 
MtCown^ 





■ The pattern i^i-3, in which the fintt molar Is Inrgcftp the second mdar h 
nest largestp and the third smallestp occurs once; occurs twicre; 1-3—1 four 

times; 3-1-4 twice; and 3-a-i three times. 
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true of less than half the molars and pretnolars. And not one of 
these is as taurodont as those from Krapina. La Ferrossie i, La 
Quina, Begourdou, and Arcy had no taurcxlontism at all. 

The crowns are also variable. The Dryopithecus pattern, V-5, is 
the commonest, but si.\th cusps occur, and the plus-4 pattern is 
frequent in upper molars. A cingulum and wrinkling are seen in 
one molar from Arcy, and another cingulum is present at the base 
of the only unworn Le Moustier canine. Upper incisors from Le 
Mousticr, St. Brais, and Arcy are moderately shoveled in that they 
have raised lateral ridges. A lateral incisor from Le \lousticr has 
short, fingerlike mesial ridges on the tongue side; the St. Brais 
and Arcy specimens have, instead, well-developed ba.'>al emi¬ 
nences that make them very thick at the gum level. The Le 
Moustier canine with the cingulum also lias a spatulate cutting 
edge, like that of an incisor, wliereas one of the Arcy canines has 
a median s'ertical ridge. 

All these special features are reminiscent of Sinanthropus and 
the modern Mongoloids in an attenuated way. The cingulum and 
wrinkling are also generally archaic, whereas the moderate shovel¬ 
ing is frequent among northern Europeans. We seem to have in 
the western Neanderthal series a watering down of the partially 
Mongoloid, or pseudo-Niongoloid, dental features of Krapina. 

The condition of these teeth gives some idea of tlic cultural 
activities of these cold-weather people. All but tlie teeth of the 
very young are heavily vi'om, and some are worn in such a fashion 
that activities other tlian chewing food must have been responsi¬ 
ble. In La Ferrassie 1 the outer surfaces of the upper incisors and 
left upper canine are |>nlishcd down, as if by some object like the 
corner of a skin or a ibong held in the teeth, and in the mandible 
there is a gap between the left second incisor and the canine. 
These two teeth were twisted away from each other and there is a 
pit, as of an abscess, in the outer surface of the mandible, exposing 
the root of the left lower canine. There are also similar gaps be- 
tw'cen the first and second molar on either side of the manrlible. 

These dental peculiarities, when added to the evidence for a 
special development of the pterygoid and digastric muscles, 
suggest that the western Neanderthals softened skins with their 
teeth. The abundance of Hint tools identifiable as fleshers sup- 
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ports this inference. The bitter cold of Wuim I must have placed 
a premium on warm clothing, particularly on serviceable footgear, 
as a necessity for survival 

Having good teeth was important to the western hieanderthals; 
yet a man did not necessarily die when his teeth were gone. La 
Ferrassie r had such severe arthritic erosion of the condyles of 
his jaw that he could not have chewed his food. La Chapelle 
aux Saints had only two teeth; he also was arthritie, and for 
many years before his death could not possibly have hunted, nor 
could he have chewed roasted meat. Someone must have brought 
him his food, and softened it for him. Despite his economic use¬ 
lessness, he was important enough to warrant being buried in a 
cave. This could irot have happened to everyone w'ho died in a 
cave in winter, or the caves would be full of skeletons. During the 
lifetime of La ChapeUe aux Saints the French Neanderthals were 
not poor providers on the verge of death from exposure or starva¬ 
tion. They were competent hunters with some kind of division of 
labor based on age and with solicitude for the old and incapaci¬ 
tated. 


The Postcronial SJceletons of the Western Neanderthals 

Except for an odd bone here and there, all w'e know about 
western Neanderthal anatomy from the neck down is derived 
from seven skeletons: Neanderthal, Spy i. Spy 2, La Clmpetle aux 
Saints. La Ferrassie 1, La Ferrassie 2, and La Quina H-s. The 
first five are masculine, the last tw’O feminine. Not one is com¬ 
plete. The most fully described is that of La Chapelle aux Saints, 
who suffered from disease when alive and whose bones were, as 
we shall see, inaccurately reconstructed after exhumation. 

Earlier European comparative material consists almost entirely 
of the bones from Kiapfna, which, although more numerous, 
were scattered and broken because they had not been buried. 
In general, the Neanderthal hones resemble those from Krapina 
morphologically hnt are heavier, as the western Neandetliials 
were powerfully built people. 

Tl^e only vertebral column thoroughly studied is that of La 
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Chapelle aujc Saints, which had been shrunken and distorted by 
arthritis and senility. The neck vertebrae are short-bodied, and 
he undoubtedly had a short neck, even in his prime.* So did the 
female, La Quina H-S- The thoracic and lumbar vertebrae of La 
Chapelle aux Saints are also small, but according to Hrdlicka 
(1930) ftie lumbar vertebrae have unusually large articular facets 
on their transverse processes and large neural canals. In both La 
Chapelle aux Saints and Spy 31, the top third or fourth of the 
sacrum is preserved. In both, the upper margin is narrower than 
the modem European mean, but within its range. At least in La 
Chapelle aux Saints, the wings of the sacrum rise to a higher level 
than the central body. This condition is super-Caucasoid; it is 
found in 21.5 per cent of liv'ing Europeans and is rare or absent in 
other races. 

The Neanderthal ribs are known from five fragments from La 
Chapelle aiix Saints, and the nearly complete rib cages of both La 
Ferrassies. These ribs are variable in section. Those of La Cha¬ 
pelle aux Saints were round or triangular, like Krapina s, but those 
of both La Ferrassies were ribbon-shaped, as in modem Euro¬ 
peans. As in Krapina, these ribs all curve so as to produce a deep 
chest. 

The clavicles of five specimens. Neanderthal, Spy 1, La Cha¬ 
pelle aux Saints, La Ferrassie 1, and La Quina II-5, are longer, 
slenderer, and straightcr than those of most living Europeans, and 
their shape indicates a deep chest. In four fragmentary scapulas 
(from the skeletons cited above, excepting La Quina H-5) the 
same configuration is seen as in Krapina- but in the Neanderthal 
fragment and in La Ferrassie 1 the glenoid cavity, in which the 
head of the hurnems rotates, is inclined a little more to the rear 
than usual in modem specimens, and the ridge for the insertion 
of the feres minor muscle is strongly developed. This is the muscle 
that rotates the humerus sidewise when the upper arm is held 
close to the body. These features are absent in Spy 2, a female, 

* Botile (1911-13) msult much af tlw fact llul llie dorsal spin^ns of ihh speci¬ 
mens ccTvicjjl vertebrae poJulcd baclcwaixl inalcid of downwani and Iwckword^ 
Sind that ibc dor?4i!t spine of the sixth cervical vertebra not bifurcated. As 
Arambourg (t&ss). PnH* Straus and Cave (1957) have show^ 

llinie Featum aic cemmon in living Europeans. 
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who probably did not do the same kinds of work with her arms 
that men did. 

In six skeletons (all but La Quin a H'5) pieces of both right 
and left humeri are present, but only tlie right humerus of Nean¬ 
derthal is complete. His left humerus had been injured early in 
life and was underdeveloped- Judging by the relative develop¬ 
ment of his two humeri, La ChapeUe aux Saints was strongly right- 
handed- Neanderthal’s right humerus is 31-4 cm. long, exactly the 
modem European mean. It is a stout bone, but no stouter than 
those of many living Europeans.* 

In all the western Neanderthal humeri the olecranon fossa, a pit 
on the dorsal side of the lower end of the bone which receives the 
olecranon process of the ulna when the arm is extended, is large 
and deep. It is also perforated in La Quin a H-5, both La Ferras- 
sies, and Spy a. making a ratio of perforation of 4-4 per cent in 
nine hones. Virtually the same ratio occurs at Xrapina. 

We have radii (the paired lower arm Ixme on the outer or thumb 
side of the wrist) for all but La Fenassie 2. Like the humeri, they 
are as long as the European mean (22.7 cm. for Ijotb sexes). They 
are strongly built, and characteristically curved outward, more so 
than in any known modern population. Such a curvature pro¬ 
vides a great deal of room between radius and ulna ( the com¬ 
panion lower arm bone) for the development of powerful foreamri 
muscles. The western Neanderthals must have had, and probably 
needed, very' strong hands. 

The ulnae of these skeletons match the radii in length and stout¬ 
ness, but vary in curvature. That of La ChapeUe aux Saints is 
nearly straight; La Ferrassie is is slightly curved and La Feirassie 
25 is very curved. In all of them the olecranon process, which is 
the peak of the elbow (the "funny bone") and fits into the ole¬ 
cranon fossa of the humerus when the arm is extended, is excep¬ 
tionally long. Tills gives the triceps muscle a great mechanical ad¬ 
vantage in extending the forearm. 

Nearly complete hand skeletons were found with both La Fer- 

* Bculc CAtcvInted nn index of robiisUrity by dJvidiniE; ihc minlmurTt shaft cir- 
c«inifcicnM by the maximuni length nf the humerus. The result was a figure nf 
AS pci cent for NeandEtthal, The mean for modem white Ameritan miJea is 
At-5 per cent, and the upper range far exwetb *3 per Met 
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rassie specimens.* Spy 1 has two metacarpals. Spy 2 six each of 
metacarpals and phalanges; and La Chapelle aux Saints has one 
fragmentary scaphoid (the wnist bone articulating with the 
thumb side of the radius), one capitate (the central wrist bone 
of the outer row articulating w*jth the third and fourth meta- 
carpals), three metacarpals, and two phalanges, all from his little 
used, probably defective, left hand. 

Only the two wrist bones of La Chapelle aux Saints have been 
described. The scaphoid is said to be small and flattened, but 
this description does not apply to the half of a scaphoid present 
in La Ferrassie 2*s right hand." The capitate of La Chapelle aux 
Saints is as long as Krapina’s ( 24 mm.) but narrower (14 mm. as 
compared to 18 mm.); La Ferrassie 2’s capitate is of normal size 
and proportions for a European woman (22 mm. by 16 mm.), as 
are the rest of her surviving wrist bones.’ 

La Chapelle aux Saints’s left first metacarpal (that of the 
thumb) is a little short by European standards—much has been 
made of this point *—but the corresponding bone of La Ferrassie 2 
is longer than the mean for European women. Her metacarpals and 
plialanges also fall close to modem female European means, ex¬ 
cept that the terminal phalanx of her right little finger is short 
and conical, apparently a congenital defect. A single fourth left 
metacarpal from Arcy is also perfectly modem.* On the whole, 
no evidence yet produced indicates that the western Neanderthal 
hands were notably different from those of hard-working modem 
Europeans. 

Scanty but generally adequate specimens are available for most 
of the bones of the lower extremity. Among the least satisfactory 
are tliose of tlie os coxae, or pelvic bone. These consist of one 
piece of left ilium from Neanderthal, and two similar pieces, one 

“ F. Saj^tni **D\c Vnfiatioiwn im Bau des HnirclsWctt.'s vcnichJtdtMf Mens- 
dicnfomienr VoL 30 (1931), pp. asa-giS- 

• Piveteau^ TfsitS dt Pdlianiolagii, ¥oJ, VII, pholog^rtiph An p, 458, 

lyna^c and tfiquetml ate missing. 

■ BpuIc also atresed the fact that the eirticular siirlwre of this bcm« is 

amve% Ttttlicr than saddle-shaped, in modem metucajpabi but in this nspcct 
both La F«rm.vsles are rwarmaL 

* Lerw-Cn^iThan: op. dU F 54 - 

Length Is ss. mm. {?); knuckle breadth = 14 mni.i mmimuni shaft diameter = 
6 mm. The list measurement is actually imolL, 
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left and one rights from La Chapelle an^f Saints, All observ^ers 
since Boule ^ agree that they are similar to tho^e of modem men- 

Femora are available for Neanderthal^ Spy La Chapelle amc 
Saints, both La FerrassieSp and La Qiuna H-5. They are of medium 
length (44 cm. for four males), about as long as those of modem 
Bavarians. They are also relatively thick and hea^y* like those of 
the most solidly built modem populations* for example, the Japa¬ 
nese, The diameter of the fcmomi head (54.7 mm. for four 
males) is great compared to the same diameter in most people* 
but not compared to modem Europeans, whose femoral heads are 
large. But the western Neanderthal femora differ from the modern 
European norm in three respects. They have weakly developed 
pilasters on the backs of their shafts; these shafts are strongly 
bowed, like those of modem peoples who squat on their heels; 
and tlie angle between the neck of the femur and its shaft is low^ 
aboxit 118* for males. Most modem femora of all races have 
mean angles of from i2i to 133**' However, tlie femoral angle of 
the female La Ferrassie 2 was 123*, or quite modem. What this 
angle signifies is not clear. 

We also have four tibias, one each for Spy 2, La Cliapelle aux 
Saints* and the two La Ferrassies; Only that of Spy 2 is complete. 
It is 33.7 cm. long, or 78.7 per cent of the length of its femur. This 
tibiofemoral ratio is among the lowest known, the same as that 
for modem Lapps. Relatively short tihias are characteristic of 
circumpolar peoples. Like the femora* the western Neanderthal 
tihias are bowed. Their heads are bent back at angles of as much 
as 20®, like the heads of other notable squatters* the Fuegians 
and the California Indians. 

Also available are patellas, or kneecaps, for Spy 2, La Chapelle 
aux Saints, and one of the odd La Qnina skeletons. They are all 
perfectly human, and large. Fibtilae were found with Spy 1 and 
Ixjth La Ferrassies* but none has been described. 

The feet of the western Neanderthals were almost as distinctive 
as their skulls, as we can see from a set of footprints found in an 
cave by c. Elenc (»e Fig. 75). They look somewhet 

^ Stmus and Cave; op. dt. 

Piveteau: op. dt. 
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like the prints of a nio<iern Alakaluf Indian foot used to walking 
in icy water and snow, and very unlike the slender, tapering 
marks left by an Upper Paleolithic man in another cave in Italy. 
The Neanderthal prints are very wide, in heel, hall, and toe, and 
the toes are very short, except for the great toe. Despite the ex¬ 
treme proportions, there is nothing about diese prints that is not, 
as some have stated, completely human. 

The available fossil foot bones tell the same story.* We have a 
right calcaneum and a left astragulus for Spy 2; a calcaneum, an 
astragulus, and five metatarsals—all seven bones broken and in¬ 
complete—for La Chapelle aux Saints; and three nearly complete, 
articulated feet for the two La Ferrassies, one of which, the right 
foot of La Ferrassie 2, is depicted in a scale photograph,* which I 
measured. 

The calcanea are large and thick, with long heel portions, as in 
European (and not, as supposed, in Negro) heels. On the under¬ 
side of every calcaneum is a facet called the sustenfociilum toH, 
the outermost of the tliree which hold up the astragulus, or ankle 
bone. In the western Neanderthal calcanea this facet is unusually 
large, indicating that a great deal of weight fell on the outer half 
of tlie foot. The astragali are short in proportion to height, and the 
other metatarsal bones, as seen in the foot of La Fenassie 2, are 
wide and square. La Ferrassic a’s metatarsals are about 2 mm, 
longer than those of European women of today. Also the meta¬ 
tarsals of the Neanderthal woman differ less in length than those 
of modern European women; in La Ferrassie 1 the second meta¬ 
tarsal is only 0 mm. longer than the fifth, whereas in European 
women the difference averages 10 mm. The proximal phalanges 
(the toe joints nearest the body of the foot) are a little shorter 
than the modem means, except for that of the great toe, which is 
just as long. La Ferrassie 2, therefore, had a foot of normal length 
for a European woman, but her toes were shorter and her feet 
were wider and squarer. They looked like Russian rather than 
English feet. 

*D. J. Mortoui "Significant CliaracterittiM o! the Ncajidcnhat Fotjt," Aff/, 
Vo!r No. 3. { PP’ 

* Plvcte«(i, cip- dt-i p. 
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The Height and Build of the Western Neanderthals 

A c c o H D1N c to tlie N eanderthal legend, be was a squat, 
stunted fellow, about five feet one inch tall, or 155 cm. As indi¬ 
cated by careful calculations from his long bones. La Chapelle 
aux Saints stood five feet four and a half inches tall, or 164 cm., 
about half an inch taller than the Frenchmen who lived in the 
region of his cave at the time his remains were excavated. Nean¬ 
derthal, Spy 2, and La Ferrassie i w'ere of about the same height, 
five feet four, five feet four, and five feet six (163 cm., 163 cm., 
and 165.7 cm.), whereas tlie female La Ferrassie 2 was four feet 
ten inches, or 148 cm. tall, as might be expected from the rela¬ 
tively small size of her head . 

With large heads, deep chests, heavy bones, and large feet, the 
western Neanderthals must have been heavy for their stature, 
probably a good 160 pounds or more. They were prime examples 
of what students of liuman constitutional types call mesomorphs. 
Tliey were indubitably muscular, but some of their muscles were 
more developed than others. The muscles of the upper hack and 
neck had to be strong to support the weight of the head and par¬ 
ticularly of the prowl ike face. The muscles that roll the humerus 
outward from the trunk were pow^erfully developed, but the biceps 
and triceps of the arm need not have bulged greatly because of 
special lev'erage. Tlie forearm, however, must have been very im¬ 
pressive. Tile calf muscles also were probably as filled out as those 
of Alpine mountaineers. People built more or less like these Nean- 
dcrthals may be seen today in the Abruzid hfountains, in the Alps, 
and in Bavaria. Whether the resemblance is due to the infiltration 
and absorption of Neanderthal genes into later populations, or 
merely to parallelism, we do not know. 


The Fate of the Western Neandertluih 

Without much doubt the Neanderthal population of western 
Europe was greatly reduced by the end of the Wiinn I glacia¬ 
tion, but it did not die out completely until after the Upper 


The Central European l^Ieanderthals 549 

Paleolithic people arrived during the Gottweig Interstadial. In 
France the Mousterian culture lasted into the beginning of that 
same warm j>eriod in at least one site, the Grotte du Loup at Arcy- 
siu-Cure. Late Mousterian sites also exist in Italy and Spain* In a 
Spanish site, Pinar, near Granada, in a level above that which 
contained the Neanderthal frontal bone already mentioned, J-C. 
Spahni found a basically Mousterian industry that contained 
traces of Upper Paleolithic techniques of toohmaking, implying 
contact between Neanderthal and Upper Paleolithic peoples,* 
The date of the level is Wiiim 1 - 11 , the Gbttweig Interstadial* In 
it Spahni also found a mandible of Upper Paleolithic type. 

The implication of this and other contemporaneous sites is that 
the two peoples met, and mixed. There is no valid anthropologi¬ 
cal or biological reason for some of the western Neandertlials not 
to have been absorbed into the immigrant populations. At least in 
these southern regions some Neanderthal genes must have been 
taken into tlie Upper Palcohthic pool. The Neanderthals became 
extinct; of that there is no question. But tlieir extinction was 
probably of the usual human form, extinction by absorption. 
Some of the physiological peculiarities of the Neanderthals prob¬ 
ably became useful in the mixed population tliat follow'cd, par¬ 
ticularly wdth the advance of the second Wiirm ice sheet. 


The Central European Neanderthals 

Centrai. Euuope is as poor in Neanderthal remains as 
western Europe is rich. The difference ts not due to a lag in search 
and excavations, for archaeologists in Central Europe have been 
nearly as busy in the last centuiy as tlicir western colleagues. 
Mousterian sites are rare in the middle of the continent. They are 
concentrated in a few- favored spots, like the Bokk Mountains of 
north central Hungary. These are not really mountains but prom¬ 
ontories on a small, detached highland no more than a thousand 
feet in elevation* It was colder in central than in w'csterti Europe 

*lt IS also possible, but less libcly, that Upper Puteolithlc Invaders fuiind 
Mousterfan aKifiicts and resvarked them into own kiotLi of tools, whkh they 
then Icfl fn tlir c^v^. 
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during Wtirin I, just as it is today, and the difference in winter 
temperatures between tlie Upper Danube and the Ek>rdogne could 
have been eiitieal for the survival of any kind of people hving at 
that time, including Neanderthals. 

The skeletal material which we have for that period is extremely 
scanty. It consists primarily of three lower jaws and a total of 
thirty-five teeth. In addition, we have some of the postcranial 
bones of an undersized adult female, a child's skull as thoroughly 
smashed as Humpty-Dumpty, and one toe bone. That is all. They 
are listed in Table 2k 


The Three Mandibles 

The mandible first found came from the Sipka Cave near 
Stramberk, North Mora™, in 18S0.* Not until 1935 did Czecho¬ 
slovakian archaeologists decide that it lielonged to a Mousterian 
culture, probably in 'Wiirm I. Destroyed in a fire in 1945, it was 
the front part of the jaw of a child who had not yet cut his 
permanent canines; his pretnolars were not only uncut but still 
rootless. It was a large and stout jaw for a child of nine.* The 
sagittal profile, below the bulge of the dental area, ran straight up 
and down, and the center of the lower border projected down¬ 
ward, as in La Fenassie i> 

The Ochoz mandible was discovered in a cave in Central 
Moravia in i 9 ^ 5 ‘ fhe time no implements were found with it. 
Later, in i 954 “t 93 S> arcliaeologists discovered two successive in¬ 
dustries, a Mousterian from Wurm i and an Upper Paleolithic 
from Wurm II or III. It was impossible to tell which industry the 
Ochoz jaw belonged to, but it has been assigned to the earlier 
one on morphological grounds," The fauna fits both dates. 

Although both ascending rami are missing, about 1 cm. of the 

» rt. Virchow; "Dcr Kiefer uui tier SSpfcaliohle uiid d« Kiefer vern La Nuileite," 
ZFEt VtaL 14 { ]d6a)| pp. ^77-310. 

K. J. Dcr dUut^iide Jn MiJtrm (Ncutitschcir, 

E. "Die Hc^tc des NeHnUorlbaimenidicn irns dem Cebleic tier Tsche- 

clioslowakeL NC^ 19^, pp. 107-70, 

• S»{ 0 Uiil heigiit = 30 mm.t thickness = 14. mm. 

It is JlJled in the Caidogue FossiUf, edited by Vallois and 

SSoviiu and publish^ in 195a, „ Wiirm It « HI. THe iircha«ilcel«l work was 
don0 Later. See Vlcck: op. eit. 
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body is left to the rear of the left third molar and in this portion 
there is no trace of the beginning of tlie left ascending ramns that 
would be there if it were an Upper Paleolithic tj-pe of jaw, Tliis 
is a specific Neanderthal condition. Also, the molars are tanro- 
dont. For these reasons I consider the Wiirm I date correct. 

The whole lower portion of the jaw is missing, which makes it 
impossible to tell whether it had a chin, but the profile of the 
symphyseal region is an open double curve. The jaw ivas slightly 
prognathous, and probably had a slight chin, like some of the 
Krapina mandibles. 

The Subalyuk mandible was found, along with other human re¬ 
mains, in a cave located near the edge of the Biikk Mountains in 
Hungary'. The cave was named after Michael Suba, a legendary 
bandit who used to hide in it. After human remains had been 
unearthed there, the Fhmgarian government renamed it the 
Mussolini cave, and this name persists in the literature.* It is the 
only site in Hungary containing stratified Mousterian artifacts. 
There w'Cre two cultural levels, a ‘liigh" Mousterian of fine tjuality, 
and a later, decadent Mousterian, Tlie human remains are said 
to have come from the latter level. 

The mandible is that of an adult woman. It consists of two dis¬ 
connected pieces: the chin portion, extending from the left lat¬ 
eral incisor to the right first prcmolar; and the left side of the 
body from the second premolar to the third molar and beyond, 
including a large part of the left ascending ramus. Morphologi¬ 
cally it fits the western Neanderthal pattern except that it, like the 
Ochoz faw', is progirathoiis. As in La Ferrassie i, the bone is very 
thin ’ Tlie ascending ramus slopes back w'idely, and the distance 
from the rear edge of the third molar is as great as in La Ferrassie, 
Also, the inside of the chin portion has the same exagger.-ited re¬ 
lief for the insertion of the digastric muscles as does the French 
jaw. 

In general, these three mandibles are closely similar to those 

*L. BsirtucZp J, I>an™i, F. HoTIcndcvnntJr, O- KniWp M. Motile V. ralAki, 
E. J. unci A. Vtrtcil: ”Dk Mii.-iSfllini Hoh!c (SubaJpjk) bci 

Csei^pfiilu " CI/SPp Vd. S. ^o. i 4 (PP 1-320. 

symphpijl Height U M inm.^ iW at ih* canine levels 33.7 

and Its thickness, 13 mm., compared to b thickness of 16 mm. for La Fcrmt^ie t, 
a male. 
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of the western Neanderthals except for one feature—a consider¬ 
able prognathism. In this they favor their central European prede¬ 
cessors, the men of Ehringsdoif and Krapina, 

The teeth imbedded in these jaws are also Neanderthaloid. Al¬ 
though all of them are within the modem size range, they are not 
entirely modem in form. As far as I can tell, all three jaws, and 
certainly Subalyuk^ have taurodont molars. The unworn incisors 
of 3 ipka are moderately shoveled. 


The Postcranial Bones from Subdyuk 

With t h e Subalyuk mandible were found other parts of the 
woman's skeleton: a fragmentary atlas (first cervical vertebra), 
three dorsal vertebrae^ one lumbar vertebra^ one fragmentary 
sacrum^ one manubrium slemi (the lower section of the breast 
bonc)p one metacarpal, one patella, three metatarsak, and two 
toe phalanges. Together, these pieces indicate a small, poorly 
muscled woman of the usual Neanderthal type. However, two, 
the sacrum and the manubrium, are notable. 

The sacrum consists of two pieces broken during excava¬ 
tion, including the top. It is tiny and would fit an Andamanese 
Pygmy, or a European child ^ Whether it really belongs with the 
rest of the skeleton is an open question,^ The manubrium of the 
sternum is a bone rarely found in fossil deposits, because it is soft 
and spongy and decays rapidly. This is the only Neanderthal 
manubrium we have* It is small, like the rest of the skeleton, but 
it is also distinctive in form. On its inner side it is deeply concave, 
with a depth of 7^5 Most manubria are flat or slightly concave* 

This can only mean that the woman had a deep chesty a standard 
Neanderthal feature. 


The Subalyuk Chil<Ts Skeleton 

With the woman was found the skeleton of a child; it was 
badly smashed, mostly in excavation. Only the skuU has been 

* EHiblished photograplu o| this excavation, show mtn swingiiig he^vy pickaxes 
over their heads. 
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studied!, Bcirtiiest painstakingly reconstructed the brain case from 
about sixty pieces and the face from about twenty. The child was 
about six or seven years old, judging from the eruption of the 
teeth, which have not been studied. It has been compared with 
the eight-year-old La Quina skull from France, and is similar iu 
all pertinent respects. There is no canine fossa, the nasal opening 
is great for a child of that age, and the left nasal bone is concave 
at the top and convex below, as befits a Neanderthal nose. 


The Rumanian Neanderthal Toe Bone* 

Rumania’s contribution to the Neanderthal problem is so far 
negligible. It consists of the discovery of one phalange from a 
second toe, found in a rare ^Sousterian site in the Transylvanian 
Alps, a region that ethnically and geographically belongs to 
Hungary, Because no one whom I know can tell a single toe 
phalange of a Neanderthal from that of an ordinary European, 
this discovery only adds an osteological item to the archaeological 
evidence that people of Mousterian culture lived in those moun¬ 
tains in Wurm I, 


The Significance of the Neanderthal Remains 
from Central Europe 

The EXTBEMEtv limited roster of Neanderthal remains 
from central Europe leads us to the following conclusions. Com* 
pared to France, Italy, and Spain, central Europe was very 
sparsely inhabited in Wiirm I times, probably because the cli¬ 
mate was too cold. The people who lived there were Ncander* 
tlials, but they differed from their western relatives in having a 
considerable alveolar prognathism, a trait also seen tn their prede¬ 
cessors of the Last Interglacial. It is doubtful that they wnere 
numerous enough, or in sufficient contact with their neighbors, to 
have served as a genetic bridge between the western Ncander- 

“ Mamsan: ""Les de rHomme Fcw^lle -efi JGC, 193]$^ 
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thals and the contemporary inhabitants of the Soviet Union and 
western Asia. 

Yet they seem to have survived into the Cottweig Inters tadial, 
long enough to have made contact with the first wave of Upper 
Paleolithic invaders. In a cave called Vetemica, near the village 
of Gorni Stenjevic in the neighborhood of Zagreb, Yugoslavia, 
tliree skulls were found under a stone cover in a cultural level 
attributed to the threshold between the Mousterian and the 
Aurignacian.* According to Malez, who found them, they are 
youthful and inodern in type. One level below, another skull 
turned up in soil containing Mousterian implements. C. Loring 
Brace, an American anthropologist who saw this skull in 1959, 
says that it is an ordinary modern sapiens skull, associated with 
an ordinary Mousterian industry, dated at the first interstadial 
of the last glaciation.* Croatia, then, vies with Spain as the place 
where the two then existing kinds of Caucasoids, Neanderthal 
and modem European, may have met. 


Neanderthal Remains from the Soviet Union 

From the Alps to the Himala^'as, the northern zone of the 
Palearctic region, west of the Tian-Shan Mountains, is separated 
from its smaller and more southern portion by an east-west moun¬ 
tain l^arriet, wliich was glaciated locally in several centers during 
the Wiirm period. Even unglaciated, these mountains have always 
been difficult to cross, and human traffic has usually been routed 
to cither side of them. That is why the Carpathians, Caucasus, 
and Hindu Kush are refuge areas still Inhabited by culturally 
archaic peoples. 

From the mouth of the Rhone to India there is only one major 
gap in this mountain wall. It is the Bosporus gateway. Because 
of this open passage, which was dry land during much of the 
Pleistocene, the sliores of the Black Sea were accessible to peoples 
moving to and from the warmer lands of western Asia, notably 

* M. Mslea: "Die Htihlc Vetemica. cine neue paliiotltischc Fundstelle in Kroa- 
tien. BST, Vo}, 3. No. 1 i lOsCh pp. u-ia. 

* Letter dflt^d OttoW 33, 1959^ 
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Palestine and Lebanon. The Acheniian hand axes found in 
southern Russia owe their presence to penetration from the Levant 
rather than from western Europe. In the days of the Neander¬ 
thals the sea-level route between the Levant and the Black Sea 
must have been easier to travel than the chill mountains and 
forests of central Europe. The Crimea, a vacation spot today, was 
a particular favorite of the Neanderthals. It contains many 
Mousterian sites, t\vo of which, Kiik-Koba and Starosele, have 
yielded human remains. 

The Kiik-Koba Tooth and Limb Bones * 

Kiik-Koba is a cave lying at an altitude of about 1,400 feet 
in the Zuya River Valley, about 15 miles east of Simferopol. It was 
excavated in 1924 by Bonch-Osmolovskii, who found two cultural 
levels: a relatively crude flake industry witli a temperate fauna, 
and above it an evolved Mousterian with a cooler fauna. In the 
middle of the limestone floor of the cave the remains of a human 
body were buried in a shallow trench. Like tlie French Neander¬ 
thal burials, the trench ran east and west. At some point but still 
within glacial times, the burial had been disturbed and aU the 
bones removed excepting the feet and left lower leg, which were 
left in their original position. From the disturbed area parts of 
the right hand and one incisor tooth were recovered. Although 
this is not certain, the skeleton w as probably associated w-ith the 
later culture, and belonged to Wiirm I. It might be older, but it 
is not younger. 

The incisor tooth was worn down to tlie neck. In size and form 
it could fit in the western Neanderthal series. 

The right hand is represented by the trapezoid and trapezium 
(tlie wrist bones nearest the thumb), by the first and fourth 
metacarpals, and by three proximal, four middle, and three 
terminal phalanges. As indicated in Fig. 75, not one of the five 

*G. A. Bonch-Oin)o]ov»kui 'TulL-dU Krliiui, No. 11 , 19^11. Kist Islu^rmogo 
CHelovcka iz Cmia KiSis-Kobir (Mosraw-Lqningnd! izdji. Ak;jid. Nsuk SSSR; 

i»40- 

Bonch-ChiTtolovskEii **^0. Ml, 1954. Skelet star! i gplcni i^kopiieno^Q Chc1i> 
vela is: Grota Kiik-Kt}ba“ (MdMW-Leningradi ladat. Akid. Naul, SSSR- 1954}* 

H. Ullrich: ^^Ncandertholfcndc au^ der pp. 71-106. 
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Fic* 75 NiLANDEHTHAL Hasds asd A. Hand sketeten horn Kiik-Koba {after 

Bonch-Osmcilpv^kd, lagS); B, Foot sikcldcin Frofli Klik-Kobii (sifkr fi&nch Qs- 
TTinlovskii, C. Footpdnt in the cave of Eiisya^ ToiraiKi, Ltguria, Italy {aftpf 

Lcunardi, 195S)* St>le of ^ t^lgbt foot of ao Akkiiliif Indtan woman, Wtrlliiig- 
ion [Nbnd. CMIe (alter a pbotograph by the author); E Another footprint from the 
cave of Basuft (after Leorkojrdi, 1958)* The NcjuiderthaJ hand skektnn (A) Is short 
and bnoad, like those of insnv inDdmi Himfarti; but no sbjyjc ingtt Is complete. 
The foot skelttoii (H) ^ of the same general build. Of the two Neunderthni fool- 
prints, E is the lonpr ao em.), Bnih show a grovs simiLirtty ta that of the 
AKiknluf WDinnnp who waJb barefoot every day in briny wnJer, Tho lescmblance 
is not meJah but fonvergent and otbpHve. Both NVanderlhaU and FueEtnn Tmllans 
arc, or were, cold^iidupted. 


finger skeletons, including tlie metacarpal and all phalanges, is 
complete; it is therefore impossible to reconstruct tlie whole band 
in its original proportions. iTie bones were nearly identical in size 
with those of La Chapelle aiut Saints and larger than those of La 
Ferrassie 2, which suggests that Kiik-Koba was a male. The meta- 
carpals and phalanges are very broad at the articulating ends, 
and the hand itself must have been correspondingly wide. The 
proximal end of the fist metacarpal (thumb) is rounded as in La 
Cbapelle. 

The right foot, w-hich is nearly complete, closely resembles that 
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of tlie woman from La Ferrossie, except that it is larger. The total 
length of the foot skeleton is about iiS mm., or nine inches. It was 
undoubtedly masculine. The foot is long in the tarsal portion, 
and short in the toe. The great toe is shorter than the second one. 
All bones are broad, particularly in their articulating surfaces. 
The measurements of the individual bones closely match those 
of La ChapeUe aux Saints, This foot could have nrade the prints 
found by Baron Blanc in an Italian cave. 

Its left tibia is almost exactly the same length as tlie left tibia 
of La Chapelle aux Saints, and It is equally robust, but straighter. 
The fibula that matches it is also a stout bone, and has a large 
distal end where it arti^lates with the astragulus. It, too, is 
straight, Kiik-Koba man was probably about as tall as his French 
counterpart, and similarly built. 


The Infant Skeleton of StaroseVe “ 

I K 195a a Russian archaeologist, A. A. Formosov, discovered the 
skeleton of an infant in a ca\'e in the Crimean village of Starosel'e, 
overlooking the Tseburuk-su River. Associated witli it were Late 
Mousterian implements. The date was probably late Wiirm T. 

Like most skeletons of infants that have been unearthed, this 
one was badly squashed. But M. M, Gerasimov, a Russian sculp¬ 
tor who is also an anthropologist, painstakingly restored the skull 
(see Fig. 57). The result is a startingly modem skull; in fact it 
looks like a caricature of Mr. Molotov, with his bulbous forehead 
and square chin. The resemblance is superficial, however, because 
Mr, Molotov is an adult and the Starosel’e infant was only 
eighteen or nineteen months old. 

To the unpracticed eye, tlie skull looks completely modem and 
completely Caucasoid. But babies’ skulls are deceptive, and we 
have no Neanderthal skulls of equal age to compare it with, The 
forehead is high and steep, and somewhat bidbons. It is even 
more strongly rounded and Ijowcd forw'ard than most modern 

*1. [. Rogin'ikih Osabennosti ChcrepA R^bfrnka i Fezd^- 

mufit'e-rr^kogo SloSn Fs^clwIy SE, Vol. i pp- 

Ullrich; ctp. Qii.f pp, 
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babv skulls of tho same agen The face is shorter than most com¬ 
parable baby faces] the mandible has a firm chin and the lower 
borders of the mandible spread outward. It has a distinct canine 
fossa. The back of the head is high and rounded. All these essen¬ 
tial features are completely modem. 

On the other hand, the vault is tl^ick for an eighteen-months- 
old babVf especially the lower part of the forehead. The mastoids 
are weakly developed^ and the milk incisors, although wide, lack 
the thickness of Neanderthal milk incisors. The milk molars^ how¬ 
ever, are large. In Roginsku s opinion, it would have developed 
heavy brow ridges had it lived^ but it had none of the prowlike 
features of the Neanderthal nasal region^ 

It is either an early example of modera Caucasoid Homo sapi¬ 
ens^ a product of mixttire with local Neanderthals, or the end re¬ 
sult of an evolutionary progression from Neanderthal to mod¬ 
em European man. Which alternative is correct cannot be decided 
at this point, but we shall come back to the question after describ¬ 
ing the Wiimr I populations of the Levant. 


The Youthful Neanderthal of Teshtk-Task ^ 

In 1938 a Russian archaeologist, A. P, Okladnikov, excavated a 
Mousterian deposit in a cave located in the flank of a gorge in the 
Baisun-Tau Mountains of southwestern Uzbekistan, about 78 
miles south of Samarkand and 60 miles north of the Afghan bor¬ 
der, The cave was Teshik-Tash. In it Okladnikov found five suc¬ 
cessive layers of habitation deposits, with hearths, Mousterian 
implements, and animal bones* S4 per cent of which were of one 

^ A, P. OkbflniliDv; "Issltdeivnni Muslciskni Stoi^nkl Poxrebenia Neadcrtnl'tsa 
V Grote TesKik-Tusl^ luailmyS UzbeklslAti/" Shomik (Mqsmw, 1949), 

pp. 7-SS' 

N, A- SfnelnSkciv and M. A. Gremfiitskif: ' Kwrti Skclcln Rebenka-N^andfrtftrtsa 
ix Gfota Tcahik-T«-tli lutKiiyl Uzbekistan,* ihid., pp. 133-36. 

GrrmiatskSI: **Cherep ncWnka-NcaiiilnitBrua lx Grata TcsJiik-TBsl, 
UEbckii^tati.” ibid., pp. 137-81. 

Weldenrelcb: Folcdlithic Child froin the Teshik-Tash Cnv^ fn Southrrti 

Uzbekistan (Oentml Asia),*' AJPA, Vol. 3, Np, a (1943). pp^ 151-62. 

Movlus; Mou Merlon Cave of Tcuhfck-Tiuh, Snutheaslern Uzbekistan, 

Central Asia,** ASPfl, VnL 17 (1953)* pp. 11-71. 

Ullrich: op. cii. 
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species, Capra sibirica^ a local wild goaL The other animal bones 
were from the modern horse, leopard, bear, hyena, and small 
rodents. AH except the hyena, whicli was of the cave-dw'elling 
variety, exist in Uzbekistan today. 

In a shallow grave under the top layer Okladnikov found the 
remains of a nine-year-old boy surrounded by five pairs of wild 
goat horns. He oonsidered it a burial, although few of the post- 
cranial bones were present and the skull was badly broken. Since 
1938, some authors have eitpressed the belief that the burial bad 
been disturbed by a hyena, others that the bones had been stripped 
of their flesh before being placed in the cave.* 

Whichever may have been the case, of far greater importance 
for our purposes is the determination of the age of the find. The 
Russian scientists consider it to have been deposited in the Risa- 
Wiiim Interglacial; and although Movius believes that its date is 
most probably the Wiirm l-It Interstadial, he does not exclude 
the possibility of a late Tlnrd Interglacial age. In favor of a 
Wiirm I-II Interstadial dating are three facts; the climate was the 
same as it is triday; the fauna is modem; and the industry is an 
evolved Mauslerian. If this date is correct, the Tesbik-Tash child 
was roughly contemporaneous with an Upper Paleolithic blade 
culture 150 miles to the south, in Afghanistan * 

Gerasimov skillfully reconstructed the child's skull from more 
than a hundred pieces, most of which are very small However, 
about forty are large enough to permit identification and the final 
product is a nearly complete cranium. The maudihle was intact. 

The cranial capacity is 1,490 cc., and had the child bved to 
maturity, this capacity probably would have reached a figure of 
1,600 cc. Its basic dimensions, length, breadth, and basion-bregma 
height (iSs mm., 144 mm., and 132 mm.), can easily be matched 
among skulls of modenj children of both European and Mongoloid 
populations, and its height is greater than that of the skull of any 

*Thcr ar^imoil of tiiilS-IiycTift sc-lidol is that when b hycDH call a femuj, 
he start* at the hrad of the hone and worhs down to ihe mamow cavity. In the 
Teshik-Tash sprciirkco the femur head w** intael, citcept for the epiphysis, and 
only the shafi wm broken. See Ullrich r op. ci!r 

■In the cave of Kara Kamar. near Haibak. See my Thr Seem Caw* (New 
Ymk: Alfred. A. Knopf; 1937), HowcvCTp between the Uppet Paleolithic blade cwb 
tme and a Mc$g'lithic level wal a layer cootainlng a ftkU kundlagnosed iiikc colture. 
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adult western European Neanderthal. The forehead is high and 
well rounded, the occiput somewhat bun-shaped, and the lamb- 
doid region somewhat flattened. The brow ridges are heavy for a 
nine-year-old child, and continuous across the mid-line of the 
skull. The orbits are high and the nasion depression slight. In all 
pertinent details it closely resembles the frontal fragment and 
nasal bones of the Piiiar child from Spain, said to he about eight 
years old. 

The nasal opening is broad. There probably was no canine 
fossa, although this is not certain because the parts of the maxillae 
in which this feature is seen are missing on both sides. The 
maxillae are not, apparently, very much inflated by sinuses, in the 
western Neanderthal manner, and there is little prognathism 
either nasal or alveolar. The upper index of facial flatness is 2a, a 
Caucasoid figure, and the upper edge of the orbit clearly over¬ 
hangs the lower. 

The mandible has a definite if weakly developed chin, and 
looks square in front because the lower permanent canines are 
fully formed but unerupted and imljedded in the bone. The 
teeth are larger than those of most western Neanderthals, but 
within the modern size range. The upper incisors are slightly 
shoveled, and thick at the base of the crown, with basal shelves 
typical of the Neanderthals. 

In sum, this skull is difficult to evaluate because we lack ma¬ 
terial of a comparable age with which to contrast it. Except for 
the fragmentary Pinar specimen, all other youthful Neanderthal 
crania are either younger or older. Although the Tesluk-Tash skull 
bears many of the halln^arks of the western Neanderthal, it is 
more modem-looking than most if not all of the western Nean¬ 
derthal skulls, because the vault of its brain case is higher and less 
baggy-looking than theirs, and its face seems less muzzlelike and 
less puffy in the maxillae. 

It is the kind of skull one w'ould expect to find in a Neander¬ 
thal population which had not undergone the specializations of 
the western Neanderthals, or which had lost them, cither through 
progressive evolution, mixture with a more modem Caucasoid 
people, or both. Wcidenreich, in 1945. saw' in it certain features 
characteristic of Sinanthropus, but to my mind these are less 
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marked in the Teshik-Tash child than in Krapina or the western 
Neanderthals. 

Tlie postcranial bones include the atlas; twelve ribs; two clavi¬ 
cles, one of which is broken; the left humerus, which lacks both 
ends; the upper part of the right femur; the left tibia, which lacks 
both ends, and the shafts of both fibulae. These have been de¬ 
scribed by Sinelnikov and Gremiatskii. 

The atlas is large, slenderly built, and of only medium height; 
its opening for the medulla is large. The clavicles are of normal 
size for a nine-year-old boy, and they are curved more than mod¬ 
em clavicles. The western Neandertlial clavicles are the opposite— 
they are less curved tlian modern ones. The ribs are more curved 
than those of the western Neanderthals, but some of them are tri¬ 
angular in section, like one of the ribs of La Chapelle aux Saints. 
The humerus shaft is straight and without torsion. The femur is 
modem in size and proportions, with none of the extreme bowing 
seen in western Neanderthal femora. Its neck goes off the shaft at 
a wider angle {130*) than that of the western Neanderthal ones. 
The tibia is thick, triangular in section, and straight, and the 
fibulas are straight and of the proper length for a modern Cauca- 
sold. 

From the neck dowm, therefore, the nine-year-old boy of Teshik- 
Tash was a modem Caucasoid in all essential respects; his body 
was even less Ncanderthaloid than his skull. He was not, however, 
unique. We shall see others hke him in VVestem Asia; in Iraq, 
Palestine, and Lebanon. 


The Eastern l^eandertUah of Shanidar 

I N 19^9 a Turkish archaeologist, I. K. Kokten, found two teeth 
in a ^^Duste^^an deposit in a cave near Adalia, on the southern 
shore of Anatolia. Tliese teeth have been identified as Neander- 
thaloid.' In 1954 M. S. Jenyiirek, a specialist on fossil teeth, and 
E, Bostand, a physical anthropologist, disco\'ered three more such 
teeth in a lake-sliore cave at the foot of Musa Dagh, some 700 

'M. S, Senyilrct: *A Shiiit Prdimin&ry Report ejn tlic Two Fosiiil Teeth from 
the Cave of Karuin Belieien, VoL i 3 . N’o. 5a (i& 4 Sih PP- SM"®- 
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miles to the east-northeast.* These widely separated sites indicate 
the presence of Neandertlial man, and his Mousteiian culture, in 
Turkey. 

In 1949 1 found a piece of strongly bowed ulna and a lower 
incisor tooth in Bisitun Cave in the western flank of the Zagros 
Mountains of Iran, along with an evolved Monsterian industry, 
and also what seems to be a small piece of human femur shaft in 
Tamtama Cave, on the east side of the Zagros, in Iranian Azerbai¬ 
jan,* I am not certain that these three specimens belonged to 
Neanderthals, although the ulna fragment looks as if it did^ all 
1 know is that some kind of man lived in or near the Zagros Moun¬ 
tains during Wiirm I or the Wiirm I-II Interstadial. The Turkish 
teeth and these Iranian finds half encircle the site of Shanidar, in 
which Ralph Solecki found seven Neanderthal skeletons between 
1953 and 1960. 

Shanidar is a huge, majestic cave in the western Zagros of north¬ 
ern Iraq, inhabited from early Mousterian times to the present; 
several Kurdish families still live in it. Now and then, owing to an 
earthquake or to the formation of ice in cracks in the roof, slabs 
of limestone crash to the floor, killing everyone below. In 1953 
Solecki found a baby’s skeleton; in 1957, three adult skeletons, 
numbered 1, a, and 3; and in i960 three more. 

All lay in Mousterian deposits. Shanidar i has been given a 
Carbon-14 date of 46,000 1,500 years; * Shanidar 3 was perhaps 

a few hundred years older. Shanidar 2 and the baby were prob¬ 
ably about 60,000 years old, and the i960 skeletons probably 
60,000 years old or older, Shanidar i was found at the very top of 
the Mousterian deposit, indicating that the cave may have been 
abandoned during the height of the Wiirm I cold, after which, 
judging by the overlying deposits, it was reoccupied by Upper 
Paleolithic people about 35,000 years ago, during the Wurm I-II 
Interstadial. 

»5pTiyurek and E. Bostanci: “TSe Excavation ol a Cave Near the ViUa{;o of 
in the Vihyct of (he IfaUy, fr^imJnary N^otlwi" Anofoiia, Vol. 1 
{igSfl), pp. Bi-j, 

* C. S. Cowii "Cive ExploraUonj in Iran, itMS." VMM, 1951, 

S. Solecki: Three Adnit Neanderthal Skeletons frtjtn Shanidar Cave, 
Noithcm Iraq,*' SAP, No. ^^14 {1359-^0 J. pp. 603-35. The C-14 d^te numbtr 
is CHO-asi7, 
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To date, the baby's teeth ba^'e been studied,* and called Nean¬ 
derthal, and preliminary reports on Sbanidar i have been pub¬ 
lished by T. D. Stewart.* Other reports should appear shortly. 

Shanidar 1 and 2 were males, and genj-urek believes that the 
baby was a girl. The others have not yet been sexed, Shanidar 3 
was not killed by rockFall but was buried against the cave wall. 
A projectile point, found in bis rib cage, may have l>een the cause 
of death. 

Shanidar i died at about age forty. He was approximately five 
feet seven or eight inches tall (170-173 cm.), four or five inches 
taller than the French Neanderthals whose statures hai'e been 
computed.^ Judging from published photographs, his limb propor¬ 
tions were normal for Caucasoids and unlike those of La Chapelle 
aux Saints and bis western European companions. 

Because Sbanidar 1 liad been bom with a damaged brachial 
plexus, his right scapula and clavicle were atrophied and his 
right arm hung limply until some time before death, when a Nean¬ 
derthal surgeon amputated it above the elbow, presumably with a 
flint knife. Either before or after this successfii! operation, Shani¬ 
dar i had been sev-etely wounded by blows with a sharp instru¬ 
ment around and parb'cularly above the left eye, which may then 
have been blinded. He also had a bone lesion from a blow on the 
right parietal. Despite these injuries and adventures he died at 
home, standing in bis own cave, crushed by a slab of limestone. 

Wheu the eomplete measurements are available,* Shanidar is 
skull may prove to be the largest fossil-man skull of its date or 
earlier yet found. The cranial capacity is probably well over 

“Senvwek; *Tht Skektcm ol the FniisiJ Infint Founti in Shanidar Cavr, 
^r□Ith(■TTl Iraq, PnJimlMry Beport.'' Anrffofw, Vd. a {1957), pp. 49 -S 5 ' 

Sfnyiirpk: Ftirtlipr Note on the Paleolithic Shnniciar Inhnt," Armfnfio:^ Vol, 

* ( 19 S 7 ), pp- 

D. Sicwftrts *Firrt Views of (he Restored Shanidar 1 Skull,” Siimef* VoL 
14, Nos, 1-3 pp. 190-^^ 

Siewjirt: ”Restoratloo and Study of the Shanidur I NpandcTthul Skeleton in 
Ehkglidfld, Iraq/' I'AFS, IQ$S, pp. ^74^- 

SlowATt: "The Heslorcd [ Skull/' SjRP, No, 4369 PP - 173 -S. 

SrewATt: "FoTTii of tJie Ptihic Bono in Ncaudcrthai Man," Sofinwe, Vd. 131^ 
No. 3411 i 1960)^ ppr 1437-8. 

^ TTiEs Sgiire was cdculalod by Stewart from the length of the ti!na; a mw 
Hccuiate issliinalc will be made when the leg bones are described, 

■ Any figiiTcs given here arc tentatKv, made froiii Scale drawings and phono¬ 
graphs. 
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1,700 cc. The forehead is sloping, but the parietal arc is greater 
tlian the frontal, as in modem men, and both the parietal and 
occipital profiles are well rounded. Seen from the front and rear, 
the brain case lacks the bagging or "soft watch" appearance of 
the western Neanderthals; in tliis respect it resembles Teshik- 
Tash, 

The face is as long as those of La Chapelle ana Saints and La 
Ferrassie 1; and characteristically of Neanderthals, the bizygo- 
matte face breadth is less than the breadth of the brain case. The 
brow ridges are lieavy and overlie extensive sinuses; but unlike 
those of the w'estern Neanderthals, they do not form a continuous 
bar over the nose but are divided, as in most other early skulls. 
The nasal bones, which are intact, rise high under the frontal, 
and the nasal proBle is projecting. The orbits, whicli are large 
and rounded, fall away to either side, giving the skull an index 
of upjicr facial flatness of about 27, which is almost super- 
Caucasoid. 

Yet morphologically the face closely resembles those of the 
French Neanderthals, The maxillary bone is puffy botli under 
the orbits and over the canines and does not have a canine fossa. 
The face is prognathous only in the upjrer or nasal portion. In¬ 
side the nasal aperture the floor of tlie cavity falls away steeply, 
giving the nasal passages more depth tlian one would expect from 
the size of the opening. La Cliapelle aux Saints and La Ferrassie 1 
apparently also jiosscssed this feature, hut one cannot be com¬ 
pletely sure because of the damage to their nasal bones after 
death. 

The mandible is deep, and it is shaped essentially like those of 
the French Neanderthals, except that it has more chin than all but 
La Ferrassie 1, and its lower border is square in front, All the teeth 
hut the tw'o lower median incisors are present, and all are heavily 
w'Oro, In size and form they resemble those of other Neanderthals. 
The canines and incisors are worn not only on the crowns but 
on their anterior surfaces, as if Shanidar 1 had held objects in his 
teeth to compensate for the loss of his right band. The teeth of La 
Ferrassie 1 are similarly worn, and he also had a damaged arm. 

Other details of the postcranial skeleton remain to lie descriW. 
However, Stewart has sttidied the pubic Ixmes of Shanidar 1 and 
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3. In each of them the upper ramus of the bone is thin and plate¬ 
like, flattened from above and below'. In modem Caucasoid 
pelves, if not in all others, the ascending ramus of the pubis is 
much thicker. No pubic bones of the western Neanderthals are 
available for comparison, hut, as we shall see presently, the pu¬ 
bic bone of a Neandertlial woman from Palestine, Tabun 1, is simi¬ 
lar to those of Shanidar i and 3, Stewart sees in this feature as 
great a difference between the Neanderthals and modem men as 
in the form of their head and face. 

He has also stated that because Shanidar i and 3 lived late 
in Wurm I in what has always been a marginal, refuge area, they 
lived too tong to have sired modem Caucasoid man. But evolution 
was moving at a faster pace on the eastern shore of the Mediter¬ 
ranean, in Palestine particularly, as we have known since the ex¬ 
cavation of the Mount Carmel caves some thirty years ago. 


The Inhabitants of Palestine During Wiirm I 


Alt 11 OUCH human remains from the Last Interglacial are 
virtually nonexistent in Palestine, remains from Wiirm I are fairly 
abundant. They come from six eaves: Zuttiya, near the Sea of 
Galilee; * Tabun and Skhul at Mount Carmel; * Jebel Qafza, near 
Nazareth;* Shukba in the Wadi Natuf, seventeen and half 
miles nortliwest of Jerusalem: and Amud, near Lake Tiberias, 


•F. TuiviCc-Petrei Raettrchei in Ptebhtorie Cditee, ig»S-e (London: Britijh 
School of Archacolog)' kt Joniaialem; igaj 
Hrdli^kii: op- cit. 

* A. Keith and T, D, MeCown; The Stone Age of Mt. Carmel (Oxford: Clutn- 

don Presa; igsSii), VoL 3. . _ a r 

C. E. Snow: ‘The Ardant Palestinian: Skhul V Reconilmehon, ^ASP, Vol. 

Fal^lithiciue du Ofsert do judie," AIPM, Mem. 34 (1951), 


pp. 

* Keith: tteui Discooeries Rdaling to the of Moo (London: Wfl- 
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Some of these remains may be older than the Shanidar skele- 
tom, others of the same age or younger. It is difficult to tell be¬ 
cause all but the new skeleton from Lake Tiberias, which has not 
yet been studied, were excavated before the Carbon-14 dating 
technique had been invented. It is not correct to call these skele¬ 
tons, as a group, Neanderthals. Only one deserves that name in 
the strict sense. Others are modem Caucasoids, and still others 
intermediate l>etween both extremes. One of them does not seem 
to be either Neanderthal or modem Caucasoid, but looks Austra¬ 
loid. Tins is a varied and complex group of skeletons which we 
must use every means at our disposal to study, for in it may be the 
key to the problem of modem European and western Asiatic Cau¬ 
casoid origins. 

The Galilee skull, from Zuttiya, consists of a frontal bone and 
parts of the right zygomatic, the nasal bones, and the sphenoid. 
Galileo man died at about twenty-five years of age. Keith first 
called it a female, then a male; Hrdlicka identified it as an "effemi¬ 
nate" male. From Tabun come a previously mentioned molar and 
piece of femur shaft of Third Interglacial date, a complete female 
skeleton known as Tabun 1, and a mandible, Tabun 2. Breccias 
at Skhul have yielded parts of ten skeletons, consisting of five 


adult males. Nos. 3, 4, 5, 6, and 9; two adult females, Nos. 
2 and 7: one male child, No. 8; and two infants. Nos. 1 and lO; 
and assorted postcranial bones of at least tW'O other individuals. 
Jebel Qafza's contribution is five adults and one infant, all still 
unstudied, and Sbukba s is seven clitidren and one adult, also un- 
described.* So is the Lake Til>erias skeleton, discovered bv 11 . Su¬ 
zuki in 1961. 

The date of the Galilee skull is uncertain. It is either the end 
of the Last Interglacial or early Wiirm I. Tabun 1 and 2 are early 
Wtirm 1, and the rest are later Wiirm I. Recent investigations by 


D. Broth welt and Z- S, Higgs at Cambridge^ have shown that 
Tabun 1 and 2 are about 10,000 years older than the Skhul group. 
According to Broth well, we can divide all these Palestinian 


*The Jcbei Qafza pwwitni wure found In 1933; thoio of Sliukbt in igaS. 
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skeletons into two lots, an older one, including Galilee and the 
Tabnns, and a younger one, including those from Skhul, Jobel 
Qafza, and Shukba. 


Tahun and Galilee 

The Tabun materjal from the Acheulian deposit of Last Inter¬ 
glacial age consists of a femur shaft with both ends missing, and a 
lower first molar tooth. The femur shaft is flattened from front to 
back and has a weak Unea aspera and no pilaster. The bone is not 
strongly bowed. The tooth, whicli is badly worn, is indistinguish¬ 
able from tlrose of Tabun 1 and a. Both femur and tooth can be 
called Ncandertlialoid, to the same extent tliat tlie specimens from 
Ehringsdorf and Krapina can be so called. 

The same may be said of the Galilee skull fragment. It lias 
heavy brow ridges divided in the middle by a dejiression, and a 
well-rounded forehead of moderate breadth. The zygomatic 
(malar) bone is not massive and is so shaped that the face may 
have had a canine fossa. The orbits are of moderate size and 
rectangular^ the interorbital distance is great; and the nasal bones 
are arched from side to side. The Galilee skull could have evolved 
from a Last Interglacial pre-Neanderthal population like that of 
central Europe. 

Tabun i was a short woman, about five feet tall (154 cm.). Her 
cranial capacity w'as 1,^70 cc., the same as that of the female 
Gibraltar 1, and the skull as a whole is small The brow ridges are 
licavy and continuous, the forehead retreating but curved, and 
the parietal and occipital bones well rounded. There is no lamb- 
doid flattening, nor an occipital bun. Although the vault is low, 
vvith its greatest breadth w'cll to the rear of the earholes, it lacks 
the baggy configuration of the western Neanderthals. The orbits 
are rounded; the face is long but in no sense prognathous; the nose 
was apparently prominent and the chin retreating. The tooth line 
forms an angle to the eye-ear plane, so that the mouth opened 
somewhat downward; and the chinless profile of the lower jaw is 
retreating to a large degree, The teeth are O'f moderate size for a 
Neanderthal, but the incisors are characteristically thick, with a 
distinct heel or shelf at the base on the longue side. 


The Caucasoids 


568 

The male mandible, Tabun a, is large, deep, and squarish in 
front. Its ascending ramuses are spread far apart to accommodate 
a broad cranial base. In sagittal profile it is concave below the 
tooth line and convex toward the chin, like the mandibles of 
Ehringsdorf and Shanidar 1. 

In general morphology the Tabun i skull and the Tabun a jaw 
fall between the central Europeans of the Last Interglacial and 
the western Neanderthals, and possess some special features that 
are also present in the Skhul series. They also resemble Shani¬ 
dar 1 in those features in wliich diey deviate from the western 
Neanderthals. 

Tabun I’s postcranial skeleton confirms this diagnosis. Her 
vertebrae, few of which were preserved, are short-bodied; her ribs 
rounded in section and deeply curved; her sternum long. Her 
scapulae resemble those of La Chapelle aux Saints, and her 
clavicle is long for her stature. Her humerus is not stout, but its 
head is directetl somewhat upward as in the western Neander¬ 
thals and its distal end is large, with a large olecranon fossa. Her 
low'cr arm bones, radius and ulna, are widely separated as a result 
of bowing; tlie head of the ulna is long, and the distal end of the 
radius is wide. The hand is slenderer than that of La Ferrassie 1; 
her thumb is short and her temrinal phalanges long and slender. 

Her pubic bone is flattened like those of Shanidar 1 and 3. Her 
femur is flattened, but not very cuived, and its neck is long. The 
tibia is short and thick; the fibula rounded in section, like that of 
La Chapelle aux Saints. Her foot is as long as that of a modem 
western European woman of the same stature, but broader, with 
the emphasis on the outer side of the foot; and her big toe was 
short. In general, her feet resemble those of La Ferrassie z and 
are less spatniate than Kiik-Koba's. 

Tabun 1 looks on the whole like a Third Interglacial European 
woman who bad acquired some but not all of the western Nean¬ 
derthal specialiJtalions, or she might be a Neanderthal who had 
lost some of these specializations through mixture. She fits into 
the Asiatic Neanderthal populabon as we are beginning to know 
it from Shanidar and Teshik-Tash; and her upper face and frontal 
bone were a little more Neandertlialoid than the Galilee frag- 
ment. Whether or not she was an ancestress of the tall men who, 
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some ten thousand years iater, were biiried in a neighboring cave, 
we shall do our best to discover. 

The Skhul Skulk: No. 4 and His Group 

The SKVi-i-S from the Skhul cave fall naturally into two 
groups. Number 4 is the best preserved of the first group, and 
Numbers 2, 7, and 9, although more fragmentary, are whole 
enough to show a family resemblance to it. These four skulls show 
both Neanderthal and modem Caucasoid features. The second 
group consists of Skhul ^he best known and most completely 
restored of all, and probably also of Number 6, which is too frag¬ 
mentary to be aligned with certainty in either camp. These skulls 
are neither Neanderthaloid nor Caucasoid but belong to a dif¬ 
ferent racial line. The other four are either the skulls of babies, or 
adult specimeus too fragmentarv for racial identification. As 
Skhul 5 is generally considered the t\-pe specimen of the entire 
cave population, the difference bcUveen the two groups may come 
as a surprise to those w^ho have not studied the other skulls with 
equal care. 

Skhul 4 was a male, about forty-five years old and five feet eight 
and a half inches tall (174 cm.). Most of bis skull is preserv ed, but 
the region around glabella and nasion is missing. It is a large 
skull, with a cranial capacity of 1,554 low-vaulted, 

but no lower than many modem European crania. It has a thick, 
wide brow ridge, as big as that of La Chapelle aux Saints; a w ide 
mandible; a long face; and a deep palate. 

In sagittal profile it looks much like La Chapelle aux Saints, 
w’ith two principal exceptions. Its occiput is rounded and not 
bun-shaped. Its nose projected in a beak, but the facial skeleton 
between the lower border of the nasal opening and the tooth line 
is drawn backw ard and flat. There is no prognathism, either nasal 
or alveolar. Tliere is no canine fossa. The face is as long as those 
of the western Neanderthals, and the palate as deep; but the 
mandible has a firni chin. The parietals do not project sidewHse as 
jn w^estem Neanderthals, and the xygomatic arches flare 
widely, as in motlem men who chew heavily, making heavy use 
of their temporal tnuscles. 
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If we shift our ccmparisoo from the western Neanderthals to 
Slianidar 1, we see that to make Shanidar I into Skhul 4 one need 
only deflate the facial sinuses and pull back the palate* Skhul 4 
looks like an evolutionary product from an earlier eastern Nean¬ 
derthal base through Tabun tow-ard a rugged, long-headed mod¬ 
ern Caucasoid* Skulls which are called Nordic and which resem¬ 
ble it in general form but with smaller brow ridges appear in 
northern Europe from the Neolithic onward, and particularly in 
the Iron Age. 

Skhul g, another male, had a cranial capacity of 1,587 cc., the 
same type of brain case as Skhul 4, and the same hyperorthogna- 
thons (the opposite of prognathous) facial structure, and prob¬ 
ably the same kind of nose. 

J 

Skhul a, a female five feet four inches tall {162,5 cm.), with a 
cranial capacity of 1,300 cc., is a feminme version of Skhul 4. So, 
as far as we can tell, for the skull is very crushed, was Skhul 7, a 
female five feet two inches tall (158 cm.), with heavy brow ridges 
and a long face. 

The skulls of this group show an orderly progression from a 
Neanderthal to a modem European form. 


The Skull of Skhul 5 

Except possibly for Skhul 6, a thirty-five-year-old male who 
was five feet seven and a half inches tall (171 cm.) and of 
whose skull we hav« only an occiput. Number g is unique. He 
bears little resemblance to the Neanderthals before or the Nordics 
after him; rather, he looks in many ways non-Caucasoid. 

He was about thirty-five years old, five feet eleven inches tall 
{180,6 cm.), and had a cranial capacity of 1,518 oc. The sagittal 
profile of his skull starts with the usual heavy brow ridge, then 
rises steeply and is well rounded the rest of the way, except for a 
short intcr^’a! of flattening at lambda. The skull has an ill-filled 
look, like those of Australian aborigines, with prominent parietal 
bosses. Seen from above, the brow lidge is nearly a straight bar, 
instead of a bow curved backward at each end as it is in the Nean¬ 
derthals and Skhul 4. Deep under glabella the stubs of his nasal 
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bones remain, fused into a single flat plate. His orbits are low and 
square, and their sides form only shallow curves. This feature, 
combined with his deeply set nasal root and flat nasal bones, give 
him a flat upper face, with an index of upper facial flatness of 
Only 13.5, below any living racial mean and closest to some of the 
ancient Australoid skulls, notably Wadjak 1, and to some of tire 
Bushmen, His upper jaw is very prognathous subnasally, and the 
teeth in his lower jaw project well beyond his chin, as in Wad¬ 
jak 2. 

To tny mind, Skhul 5 w'as not fully Caucasoid, and the features 
in which he deviated from the Caucasoid line cannot be brushed 
away as evolutionary grades. They are essentially Australoid. 
These comparisons are not surprising in view of the geographical 
position of Palestine at the crossToads of the Old World and the 
fact that its fauna during Wiirm I was a mixture of Oriental, 
Ethiopian, and Palearctic species. 

Skhul ^ and his group seem to represent a station on an evolu¬ 
tionary line from something like Swanscombe and Steinheim via a 
local equivalent of the European Tliird Interglacial group to 
Tabun 1 and an ancestor of Shanidar 1. Skhul 5 patently repre¬ 
sents the product of a contact between the line just mentioned 
and memLwrs of another subspecies. 


The Mount Carmel Teeth 


The picture that is beginning to emerge is supported by a 
study of the teeth. Keith and McCown published descriptions of 
sixty-five permanent and three milk teeth from Tabun and seventy-- 
one permanent and twelve milk teeth from Skhul. None is mark¬ 
edly taurodoiit, nor do any possess unusual enamel patterns like 
those seen at Krapina. 

In the unworn Xahun incisors and canines may be seen a mod¬ 


erate shoveling with a labial heel, which takes the form of a 
cingulum in one canine. One of the Tabtm upper median incisors 
has three tubercles and others have vertical ridging, Tiie pre- 
molars are relatively small, and the molars show no distinctive 
features. 

The Skhul teeth resemble those of Tabun but have less shovel- 
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ing and ridging Keith and McCovm saw in this series a se¬ 
quence from Krapina to Tabun to Skhnl. Yet betw'een Skhul 4 and 
Skhvd 5 certain differences may be detected. Skhul palate is 
enormous, big enough to fit Heidelberg or Wadjak 2, Its upper 
incisors and canines show none of the Krapina-Neanderthal char¬ 
acters; and in Flower’s indejr, the ratio between cheek teeth (the 
premolar-molar row) and the baston-nasion diameter, it reaches 
the high figure of 49.2 (see Chapter 8, page 353). This is ex¬ 
tremely macrodont, beyond even the Tasmanian mean, whereas 
Skhul 4’s Flower's index is only 41.5, which is microdont and 
Caucasoid. Although these contrasting ratios do not involve tooth 
size as such, they involve the relationship between tooth size and 
the proportions of the skull base and face. The combination is 
racially diagnostic, and in this comparison its meaning is clear. 


The Fosicraniol Skeletons of the Skhul Population 

The postcrantal skeletons of the Mount Carmel popula* 
tion are not divided into the same three categories as the skulls, 
but possess a separate dichotomy of their own. Essentially^ Ta¬ 
bun 1 and Skhul 7 form one distinct category, and all the others 
form a second category. Skhul 4 and Skhul 5, which differ crani- 
ally, are alike in the sense that both were tall men with slender 
limb bones and relatively long forearms and lower legs. But 
Skhul 7, a female whose skull belongs to the group exemplified 
by Skhul 4, differs from the others found in the same cave in that 
her long bones resemble, in certain respects, those of Tabun i 
and of the Neanderthals from western Europe and Shanidar. 

We have vertebrae from Skhul 4 and § only. Skhul 5's neck 
was short, and its vertebrae small, Skhul 4 s dorsal vertebrae 
were large enough to match his limb bones, but narrow from front 
to hack and perforated by large neural canals. His ribs were also 
modem, except that the lower part of the rib cage was unusually 
large. In both specimens the scapulae are small, indicating nar¬ 
row shoulders, and they have a lipped groove along the axillary 
margin which Boule had found earlier in La Chapelle aux Saints. 
The clavicles are modem, the humeri long and slender, with small 
olecranon fossae. The radii and ulnae arc long in proportion to 
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their Iiumeri. as in living Australoids and Negroids, but not long 
enough to exceed the modem European range. Tlie forearm bones 
are cur%'ed, in the usual Neanderthal fashion, in only one skele¬ 
ton, the female Sldntl 7, The olecranon process, long in Neander¬ 
thals, is of normal European proportions in the Skhul males. 

Skhul 4 had large, long hands, and Skhul 5 had similarly shaped 
hands, which were small for his stature. The pelves are modern, 
without the pubic specialization of Tabun i and Shanidar; and 
like the pelves of Krapina, they are narrow-hipped. The femurs 
are long and straight except for that of the female Skhul 9* which 
is very bowed. In the angle between the axis of the neck and 
head of the femur to the axis of its shaft, Skhul 4 and 5 again part 
company. Skhul 4 has an angle of a Neanderthaloid feature; 
Skhul 5’s angle is 132“, a modem one. In this angle the faceless 
Skhul 6 resembles Skhul 5 (its angle is 135"), as it does in other 
respects. 

The Skhul tibiae are long, so long in the males as to give the 
two segments of the leg—the thigh and lower leg—Negroid or 
Australoid proportions. All hut that of Skhul 7 are sharp on the 
leading edge, like modem European shins, but the tibiae of Skhul 
7 are rounded, in Neanderthal fashion. We have only two whole 
feet, from Skhul 4 and Skhul 7, Number 4's foot is long, slender, 
and modem; Number 7 s is similar to that of Tabun 1. 

In sum, Skhul 4 and Skhul 5 are alike from the neck down, but 
of the two, Skhul 4 was the stockier and had two Neanderthaloid 
features, a large lower rib cage and a low femoral neck-to-shaft 
angle. Skhul 5 lacked at least the second of these, and was more 
^ggroid or Australoid in build than Skhul 4* The female Skhul 7 
shows a number of Neanderthaloid features in her extremities, 
l^^vved forearm bones, a round-sectioned tibia, and a 
Tabun-like foot. Skhul 9, for whom few bones are available, also 
had a Neanderthaloid femur, 

The Meaning of the Mount Carmel Skeletons 

Eveh since the discovery of the Mount Carmel skeletons, 
anthropologists and anatomists, myself included, have been dis¬ 
cussing their signiEcance. In 1939 ^ expressed the opinion, later 
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shared by others," Uvat tlie Mount Carmel population was the 
product of a mixture between a local Neanderthal group com¬ 
parable to those known from western Europe* and a more modem 
stock. At the time 1 wrote, no eastern Neanderthals had been 
described (although Teshik-Tash had already been discovered) 
and Keith's and McCown's monumental work was not yet avail¬ 
able. All we had to work with was essentially a preliminary de¬ 
scription of Tabun i, Skhul 5, and the western Neanderthal ma¬ 
terial. 

My present position is that, except for Skhul 5, the Mount 
Carmel population shows an orderly descent from a local, Last 
Interglacial population similar to that of Ehiingsdorf and Kra- 
pina, in a modem, Caucasoid direction. Like the Ehringsdorf- 
Krapina group, this local population had become partially spe¬ 
cialized in a Neanderthal direction and this specialization had 
reached a peak in Tabun 1, In the Skhul skeletons this specializa¬ 
tion was, apparently, being progressively lost. Whether as a sta¬ 
tistical accident, for the series is small, or by some mechanism such 
as sex-linkage, it was, apparently, being lost more rapidly in the 
males than in the females. 

Had Skhul 5 never been found, there would have been little 
reason to talk of hybridization. But Skhul 5 w'as not only found; 
it was publicized as the type specinien of the Mount Carmel 
population. Its differences from the others buried in the same 
cave at presumably the same period are not differences of grade 
hut of line. Its face is Australoid, and it resembles the skulls from 
VVadjak more than any others that I have been able to find. 
Strongly implied is a contact between Caucasoids and Australoids 
in some part of southern Asia, 

When other Palestinian skeletons of Wiirm I, from Jebel Qafza, 
Shukba, and otlier sites yet to be excavated, have been described, 
we shall be in a better position to interpret the racial variations 

« Cr S. Coon: The Ram of Europe (Npw York; The MaenniD^ Cainf>Any; 

3 &- 

M. F. revitw of A. Keith and T. D. McCewn: The Stone 

Age of Mt. CormeK hi AA, Vol. 4i (pp^ 518-ia. 

T+ Dobzlumjlcy; "On Speeka Races in FdssO AJFA, Val, a (ig44ji^ 

pp.asi-65, 

A. ThoniaE ‘‘M^issage o« Tiumfonnation? Etsoi sur lea Homines Fossiles dn 
Palestine. VAnih^ VoL ds, No, i-a (1953), pp, 


575 


More About Ne/mdcTthd Origins 

seen at Skhul. One Jebel Qafza sknll. No. 6," looks more modem 
than any of the Skhul specimens. Essentially it is the same as the 
Upper Paleolithic skulls from western Europe, which we shall 
presently describe. 

Egbert, the Boy from Ksar ‘Akil 

1 sf 1938 two American Jesuit priests, Fathers ]. G. Doherty and 
J. Frarilin Ewing, who were excavating the cave site of Ksar 'Akil, 
about Seven miles northeast of Beirut, in Lebanon, discovered the 
skeleton of a male child who had died in his seventh year. Later 
Father Ewing restored the skull, and a plaster cast of it is avail¬ 
able. but full details have not been published.* Father Ewing 
named it Egbert, and this name has had wide circulation. 

The date is Wiirm I. the same as that of the Palestinian speci¬ 
mens just described. Although the skull was broken in many 
pieces and there are gaps in the reconstruction, there can be no 
doubt about Egbert’s evolutionary and racial status. The brain 
case is perfectly modem; there are no brow ridges; the forehead 
is steep, the face orthognathous, and the chin firm. Egbert was a 
modem Caucasoid, and probably would have grown into a man 
resembling Jebel Qafza 6 had he bved- Nforcover, the Starosel’e 
infant might have grown to look like Egbert had his life been 
spared for another six years. 

Between the Wiirm i Palestinians and Egbert and Starosel'e, 
there is a perfectly valid transition from earlier Caucasoid people 
to Upper Paleolithic Europeans, 


Afore About Neanderthal OrigiTis 

In Tit e light of what we have learned about the eastern Nean¬ 
derthals, including in a wide sense the Palestinian and Lebanese 
skeletons of Wiirm I, we may rcttim to the discussion of Neander¬ 
thal origins left open on page 55®- 

' ludfilnR fnsfii It* pticrfograpH (sw Plate XXVIHf, It* dimenskiw Iwiv? not yet 
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It jji clear that the Neanderthals, eastern and western, were 
derived, at least in large part, from the preceding Caucasoids of 
the Last Interglacial, hut it is not certain whether the distinctive 
Neanderthal traits, both cranial and postcranial, arose through 
mutation and selection alone, or were introduced into Europe 
and western Asia by mixture with a non-Caucasoid populatioii. 

The finds from Teshik-Tash and Shanidar do not support, nor 
do they completely disprove, the theory of mixture wiA Sinan¬ 
thropus-descended Mongoloids across the mountain spine of north- 
central Asia. However, the theory that the Saccopastore people, 
whose skulls were the first to bear a Neauderthaloid stamp, could 
have been the product of mixture between local Caucasoids and 
North Africans is enhanced, purely fortuitously, by Keith's and 
McCowti s painstaking work on the hfount Carmel skeletons. 

In studying the postcranial bones of this series, Keith and 
McCown compared them with the skeleton of a South African 
Bushman and expressed their surprise at finding in the latter 
many striking resemblances to the skeleton of Tabun 1. and also 
to that of the western Neanderthal, La Chapelle aux Saints- These 
resemblances may be seen in the vertebrae, the ischial part of the 
pelvis, the sciatic notch, and the limb bones, including the hands 
and feet, and particularly the wrists and ankles. 

These resemblances are too numerous and too striking to be dis¬ 
missed as ctmcidental on the grounds that it is a long way from 
South Africa to Sicily. As I shall indicate in the next chapter, the 
ancestors of the Bushmen, who were then full-sized people; prob¬ 
ably lived in North Africa at the time of the Saccopastores, and 
what remains we have of these pre-Wiirm North Africans re¬ 
semble Sinanthropus in details of the face, jaws, and teeth. 

It is therefore easier to suppose that, if the Sinanthropus-like 
features of tlie Saccopastores were due to race mixture, the alien 
element came overseas from Cape Bon to Sicily, a distance of only 
go miles (60 if the tmmigranbi stopped on the way at Pantellaria), 
rather than that they walked overland all the way from China! 
Once they were in western Europe, and once the cold of Wiirm I 
had set in, natural selection may have placed a premium on these 
features, and the Neanderthal race came into being. 

Of the three theories of Neanderthal origins—(1) mutation 
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and natural selection within a western European population dur¬ 
ing the Last Interglacial and Wiirm I, (2) an infusion of favor¬ 
able genes from the descendants of Sinanthropus in China, and 
(3) a penetration of Sinanthropus-like genes from North Africa— 
the third seems the most likely at the time of writing, but tlie other 
two should not be forgotten. Ten years from now all three theories 
may have been proven wrong. 


The Upper faholithic People and Their Culture 

In Europe the Wiirm I-II or Gotlwcig Interstadial, lasting 
from about 40,000 to about 29,000 b.c., was a period of mild, but 
not hot, chmate, like that of Ihe present, and of favored spots like 
Palestine during Worm I. It was a time of important racial and 
cultural change. Dnrhig it, the Neanderthals were replaced by 
Upper Paleolithic people similar to modem Europeans, and the 
Mousterian flake culture was succeeded by a blade culture that 
endured, in many forms and under many names, to the end of the 
Pleistocene, around 8,000 B.c, Similar but not indentical blade 
cultures have been found in Siberia, in northern Afghanistan, in 
the Zagros Mountains of Iraq and Iran, in Turicey, and in Leba¬ 
non, Syria, and Palestine. 

A favorite clich 4 ^ of anthropology, as widespread as the image 
of the brutal Neanderthals, is tliat Upper Paleolithic Europeans 
belonged to three races: the Crd-Magnon, which was Caucasoid; 
the Negroid Grimaldis; and the Eskimoid race of Chancelade. 
This concept is a product of the type-specimen procedure. There 
was, in fact, only one Upper Paleolithic European nice. It was 
Caucasoid and it inhabits Europe today. We know this not only 
from skeletons but also from the representations of the human 
bodv in Upper Paleolithic art, 

There was, as well, in the broad sense only one culture, al¬ 
though archaeological splitters, after the fashion of their zoologi¬ 
cal brethren, as defined in Chapter i. are constantly dividing. 
Subdividing, and recombining it, treating the divisions as separate 
cultures. Where sites arc abundant, as in France, subdivisions of 
cultures appear, vanish, and reappear in a manner perplexing 
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even to specialists. We are led to wonder w*hetlier these sequencjes 
indicate invasions, difusions of new techniques of making tools, 
or a combination of both, I feel that the local populations re- 
mained fairly constant but that genes flowed freely enough from 
one region to another to prevent the rise of genetically different 
races inside the Caucasoid subspecies. My concept of racial and 
cultural homogeneity seems to be supported by the fact that Up¬ 
per Paleolithic art styles show a remarkable continuity over a span 
of 20,000 years. 

In my opinion, the origins of the Upper Paleolithic culture have 
been determined in a general way, hut not all professional ar¬ 
chaeologists agree with me. T believe that this culture and its ac¬ 
companying racial type were imported into Europe and could 
have come only from the East. Claims have been made that the 
culture arose from a Mousterian prototype in Hungary, hut the 
only part of the Old World in which a blade culture is known to 
have arisen from a flake culture in Wiirm I is the Near East— 
Palestine, Sj'ria, Lebanon, and possibly western Iran.* 

Also, the makers of the blade tools were modem men, similar 
enough anatomically to the Upper Paleolithic Europeans to have 
been their ancestors. Palestine, Lebanon, and Syria are on the 
Mediterranean coast, and anyone who walked west and then 
north along the shores of Anatolia would soon find himself either 
in Greece or on the shores of the Black Sea, This is the water-level 
route that makers of hand axes followed in the Second Inter- 
glaciah and makers of blade tools could just as W'el! have traveled 
it in the Gdttweig Interstadial. 

Tliis is a logical and attractive theor\', but it is too soon for us 
to adopt it without reservation. In Turkey, Iran, and .Afghanistan 
many caves remain to be excavated, and who knows what will 
turn up in them? It is not too soon, though, for us to feel that in 
turning to the East sve are on the right track. 

• For a detailed review of tKe exlciulve litcnhire on thix subjwt, Including the 
pioneer wtwffc of Darothy Canod, sec; 

Hnwcll; "Upper Pleblot-enc Stratigraphy wd Early M»fl in the Levant." FAFS, 
Vd. 103, No. 1 f 1959). PP' 1-65, 

E. ArwU; Falerfine Before the IJebtewt (New Vorls; Alfred A. Knopf; isfia). 

For the fronian evidence, nlw R. J. Bnidwood, B. Howe, and C. A, Reed: 
"TlTe Iranian Prehistoric Projeet," Sefenec. Vol. 133, No. 3469 (1961), pp. 
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Upper Paleolithic Sites in Space and Time 

According to Movius's interpretation of about 120 Carbon-14 
dales,* the Gbttweig Interstadial began about 40,000 B,c. and 
ended about 29,000 B,c« At its end intense cold set in. This marked 
the beginning of Wiiitn II» or, as Movius calls it, the Early Phase 
of the Main Wiirm. It lasted about 2,000 years. Then came a long 
interv’al of generally cold conditions, known as Wurm III or the 
Late Phase of the Main Wurm. This lasted some 17.200 years and 
was followed by two short cycles, each of which consisted of a 
mild and a cold episode, totaling about two thousand years and 
ending with the close of the Pleistocene, about 8,000 ii.c. 

According to Movius's reconstruction, there were four main Up¬ 
per Paleolithic industries in the Dordogne region, which is the key 
area for Europe, because it contains the most complex sequence 
and because more Upper Paleolithic digging has been done there 
than anywhere else. First came the Perigordian, then the Aun* 
gnacian, then a foretaste of the Magdalenian, then the final Auri- 
gnacian, followed by tire Solutrean, and then the rest of the 
Magdalenian. 

The Perigordian was a local industry, the oldest in that region. 
The Aurignacian was a widespread industry, ranging from Spain 
to Russia, and in central Europe it was probably as old as the Peri¬ 
gordian was in France. The Solutnan was also w idespread but 
sporadic, with centers in Spain and Hungary, and the Magda¬ 
lenian, which was probably derived from the Aurignacian. was 
also widespread. In England there was only one industry, the 
Creswellian, a local equivalent of tlie Aurignacian, and it lasted 
until the end of the Pleistocene. 

Upper Paleolithic Sites in Space and Time 

Tab^e 30* lists the Upper Paleohthic sites that have j-ielded 
human skeletal material. I have not stated which hones were 
^ “Radiocarbon Palw and Upper Paleolithic Aidiswwlogyr CA, 

Vol. 1 , No. S-6 (igfiol.pp. 353-91. ^ , , u 

* All bill four s1l« in h** •’“‘y ^ found m ibe Colologui* det Hommet 
FosiOe* of Valkila and Movius. Tlie four wcceptioni may be found in; 

(I) Movius and Vallois: “Crane Proto-Mogdaloidcn d Venus du Pcrigotdlra 
FIivil Titiuvfa dans I’Abri Pataud. Les Eyaiia (Doidognp) " L’Anth. Voi, 63, No. 
3-4 (t 9 S 9 >, PP. ai3-32. A compleli: female dcuU^P-Magd^ftl» ^ 

(3) D, fetemlMcb: “Note aur une Mandibulc Prewmec du Magdalenien IH, 
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UPPER PALEOLITHIC FOSSIL MAN SITES 


COUNTRY CULTURE 

COUNTRY CULTURE 

Gfrwwny—12 


LimeuiLr Dordogne 

M 

Anderneich am Hhain 

M 

LiiBaju>1e-ChAtesu^ VtenDC 

M 

ruhlin^ear umr Ki^la 

A 

^La MadAieiiie^ Dordogne 

M 

Hon«rt< nr. Dortmund 

A 

Le Eutkt Dordg^oe 

M 

KJcine Schcuwp nr. 

M 

Massatp Ariige 

M 

Neucsfling^ nr. HogEi^bitrs 

S? 

Monteonfertp Hauto^aronne 

M 

•OborkaMci, nr, Bonn 

M 

Monte^aieu-Avant^iti Ari^ 

M 

Peteraf^lsp nr. Nordling^b 

M 

Pair-bdo-Pair^ Gironde 

S 

Etaniiir nr. Weinmr 

M 

•Le Roc, ChAfente 

8 

Rothekopf, nr. Fmbttrg L B. 

M 

La Roehettep Dordogne 

A 

SirgonateiDr nr, Ulm 

A 

Lei Robp Vienne 

A 

*St.ettin, nr. Uim 

A 

Roici, Tam 

S 

Unprungp nr. Ubn 

M 

Bt.-Ovnniiine'la Rivi-irep 




Gironde 

M 

— fi 


St.-Vincent^ATLay, Rhone 

M 

Hengelo, Kettnsrl&nda 

t 

*Solutrfl, 3a£ne-et-Loire 

A or S 

ChalenXr Belgium 

M 

T6ouk^ Baute-4jaronne 

M 

Goyeti BfllKitmi 

M 

Terraftaon, Dordogne 

M 

Ma^Lfrp BeliciuDa 

A 

•Voytier, Kanie-Bavoie 

M 

HeviAtu^ Belgium 

M 



OfrlrnfL^e, Luxemburg 

AorM 

Bfitain^T 




•Aveline"! Kole^ Bomervet 

c 

Frarux —43 


Rareotnbe Mille, Stjaaex 

c 

*Abri P&lAud, Dprdngrte 

M 

Flint Jack's Cave, Somerset 

c 

Aur^nacUp Hnute8-Pyrtfn6« 

M 

•Gough's Cave, Somerset 

c 

BndtfU^dule^ Dordogne 

BorM 

•Kent's Cavern, Devon 

c 

Blanchard p Dordogne 

A 

Favikndp Glamorgan 

c 

BounleiLLes, Dordogne 

S 

^TiaJty^ Derby 

c 

Bfiu«mpou>'i I^odee 

M 



•BruniQuelp T«n-ot-Garomio 

M 

Spain —7 


•Cap BIaxm:, Dordogne 

M 

BaTTA&c BUnCp Yalmicia 

s 

•ChkncelEidCp Dordogne 

M 

Camoago, Santander 

A 

La Combcp Dordogne 

A 

Castillo, Santander 

A 

•Combe Capelle 

A 

Cobalejoa, Santander 

M 

Les Cott^^ Vleiine 

A 

Moriop Santander 

M 

*CrA^^fagnnb, Dordogne 

A 

•Parpalio, Valencia 

S 

Duruthy, Landes 

M 

Sennya, Gtrrona 

M 

Entvhaim, Haut-fthin 

r 



EaiuLltinEuep Bniww-Pyr^nles 

M 

^uilcerland!—1 


L^Eapelunipjep lAodos 

U 

! *Bieiion, Neiifchatel 

M 

Les Eyxlesp Dard&iXtc 

M 



Fnrintoiijtp Houte-Marnc 

M 

ItaS]f-2 


Grotte d» P4es, Gironde 

M 

* Arena CandldOp Savona 

A 

•Gounlan, Haute-Garonne 

M 

* Bdoiiaai RdouBsi, Licuria 

A 

•Les HoteanSp Ain 

M 

Grotte dem Enlanti. Grimaldi 

IjtmitXp Bmbm Pji'^n^ 

AorM 



L& Cave^ Lot 

S 

A usiria^l 


lAUgeriO'Basse, Dordogne 

M 

Mieaal ingtal r Lower Anitria 

A 
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COUNTRY CULTURE 


Broo, Moravia A 

* Dolni Wstonicet S- Moravia A 

iJiMva SkdlAr W. Slovakia S 

* N. MoravU A 

Podb&bO] Prag, Bohomia A 

* Ffodmoat^ N\E. Mom via A 

Sv. Prokop, Prag, Bohomia A 

Zlatj* Kijfip CeiitraL Bolicmia A 


—4 


Borla-BiirljLDgj Borsod^ N. 

M 

Hungary 

CEokvati-BarlAndj Fo}cr, W. 


Hungary 

• Nagj'-Bapj EaEtergom, N^W. 

M 

Hungary 

Pitisnantou-K^tQJkep near 

M 

Budapest 

M 


Jtiiirumiu—1 

CwlovlnAp Trawylvanien 


Alpfl 

A 

PuikaH^ Ukraine 

0 

Tfulatavo^ Ukraine 

0 

Konnan, N. Bessarabia 

A 

Biurenl, Criiiiea 

A 

DevU-Ktireli, Georgia 

A 

Mal'tar Siberia 

0 


' Pul)liyi#d Atudkft ilEuIk 


COUNTEV CULTURE 


* Hntu Cave, Marandaran 

0 

Hrg aLAbmar 

0 

Jebel Qafia 

0 

Skhul 

0 

Mughomt al-W&d 

0 

Mughamt al-Kebara 

0 


Code to Ctilmral Symbol*^ 

A — Aunjffiaeianj incL P^rlgonliWi 
S — SolutriHJi 

]if « Mngriaknism 
C — Crtawallkn 
O - OLbem 


Ctmplck SkuUx or Sk^iorig IhMtrihtd 


A^iini6cr4 p/ SUtt 
by Countrica 


by Culturca 

Germany 

2 

A - 0 

France 

11 

S - 3 

Britain 

3 

M - 10 

Spain 

1 

C - 3 

Saitzerland 

1 

0 - 

Italy 

2 

2S 

Giechnaluvakia 

4 


Hungary 

1 


Imn 




20 



KvitUikk. 


foimd in Mch site because I do not intend to go over all tlie ma- 
terial in detail. The sites for which published studies of complete 
skulls or skeletons are available have been starred. 

The geographical distribution of these sites resembles that of 

Bsa, VaL S (19S4). pp. sS- 34 ‘ A m&ndiWe fioiO St.-Vincent ut Arlay, LjfMj Lite 
M^igdalcflian. 

(3) M-B. Siuter: ‘'Etude des \'estig« Os«u* Iluinatoi dcs CroUcs Prifiis- 
tafii^nei de Fwincouft {JJiutc-Manie^ France). ASAC. Val. 2-i, No- 1 
pp. 6^?. A late Magdalcalan mflodible end maxilla from Fattaeonrt. 

{4} Sauter: "La Sqodclte Pi^hiitorique de la GroUe du Bicbon (Cfltes-du- 
Daubs. La Chaui-de-Fonds, Neuehatel) " AS. Vo). 9, N'a. 3 (1956), pp. 330-5. 
A Ma^ilenian ilceJetan from the cave of Bichoo, Neulchatel, SM'ltzcHaud, 
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the Neanderthab, Places too cold for comfort in VViirm 1 were also 
difficult to live in during Wurm It, III, and later, Southern France 
was again the favored spot. In Germany only the Rliineland and 
western Bavaria were popular, and most of the Czechoslovakian 
skulls are from the Interstadlah 

Of i6i listed sites, only the remains of 25 have been adequately 
described in publication. Eleven are from Franee, and, by coinci¬ 
dence, eleven of these skulls or skeletons are Magdalenian. Not 
one was found east of Moravia and northwestern Hungary. Many 
of the publi cations are so old that the measurements were not 
based on standard techniques; and old calculations of stature are 
usually much too high. Two physical anthropologists, C. W. 
Morant and C. von Bonin, have remeasured and reworked as 
many skulls and long bones as possible; tlieir monographs princi¬ 
pally document the following survey.* 


The Racial Characteristics of the 
Upper PaleoJUhic Europeans 

The Upper Paleolithic Europeans, who lived from about 30,000 
to about 10,000 years ago, were modern Caucasoids. Were they 
barbered and dressed in the current styles, they could sit in any 
western European restaurant without arousing particular com¬ 
ment except for tlieir table manners, A few very observant fellow 
customers might notice that they closed their deeply worn teeth 
witli an edge-to-edge bite, and that their well-developed temporal 
and masseter muscles bulged as they chewed. 

As von Bonin has shown, the men were not notably tall. The 
mean stature for twelve adult male skeletons is only five feet eight 
inches (173 cm.), shorter than modem Americans. The famous 
Old Man of Crd-Magnon, depicted in textbooks as a giant, was 
only five feet si* (168.4 cm.). The two tallest men of the series, 
Grotte des Enfants and Barm a Grande 2, were five feet eleven and 
a half inches (J.81.8 cm). The shortest Upper Paleohthic man was 

* Mwnnt: "Studies of PsIjimlltJiii: Man. (V, A Bioimtrk' Study of the Upper 
Palaeolithic Sbdli of Exuope," AE, Vo!, 4 {1930), pp. 109.^14. 

C, voa Bonin: "European Bices of the Uppet Psleoiillifc" ffB, VtH 7. So. a 
f 1935). PP' 
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Chancelade. He was only five feet three (160 cm.),* and he lived 
during a brief spell of intense cold. As we know, intense cold tends 
to reduce stature. 

The five female skeletons have a mean stature of five feet one 
inch (155 cm,), and the range is only from 154 to 15,7,5 
Females were, then, much shorter than tlie men. The sex diflfer* 
ence was probably real, and not merely an accident of sampling in 
a small series, because the women’s skulls are also much smaller 
than the men's, 

Tlie long bones of these skeletons are on the whole slender, like 
those of Krapina and Mount Carmel, and a lean body build is 
indicated. In two respects the long bones of these skeletons are 
variable—in the proportion of the length of the forearm to the 
length of the humerus, and in the ratio of the thigh to the lower 
leg. The Aurignacian Grimaldi woman, found in a double burial 
with her so'called Negroid son, had a long radius and a short 
humerus. Elongated shin bones were found in the skeleton of 
Combe Capelle, who lived in the mild Gdttweig Interstadial, and 
in two Aurignacian skeletons from the Riviera, one from Grotte 
du Cavil Ion and the other (not to be confused with the Grimaldi 
pair) from BAoussi Rioussi * None of these men. nor the Grimaldi 
mother and child, was exposed to great cold. Both Skhul 4 
Skbul 5 had similar limb proportions. 

The hands and feet of the Upper Paleolithic Europeans are 
better known to us from archaeological than from osteological evi* 
dence. Many negative silhouettes of hands, made by sprajing pig¬ 
ment out of a bone ttibe over a hand held against a wall, have 
been found on the walls of French caves; bare footprints have been 
found on cavern floors in France and Italy. Both the hands and 
the feet were normal for slenderly built Europeans. 

Morant’s series of twenty male skulls and von Boniu s series of 
thirteen female skulls represent nearly all countries from France 

'Vallois; "Nouvellci Hichiiiehes fw la Squplrtlo de Cinnwlnde” L’AntJi, 
Vol. 50, Ntt. i-a (1941^). pp »i-aoa. Vallois galnikled iTalure fium ihts hu- 
Rkrnts, E0tnur, wid UbJas van Bonin, who a Itjwfr used the humerus 

Bonin also found high humeroradwl and femonJHhial fiidiMS lot the 
Maedaleoion skeleton of Obeioiisscl, but he doubted the iwwBOy of the origtual 
mQSsunmtmts. 
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to Czechoslo\’akia, and all archaeological cultures. The male 
skulb are large, with a mean cranial capacity of 1,580 cc.; the 
female skulls are much smaller, with a capacity of 1,3.70 cc., about 
the size of Swanscombc. The detailed measurements of these 
skulls reveal a veiy' long, moderately broad and high brain case 
of fully modem proportions; a face of moderate to great length, 
and a considerable breadtli. In fact, the bizygomatic diameter ex- 
ceeds the cranial breadth. This vras not the case among the Ne^ 
anderthals, nor is it among most modem Europeans. Heav}' chew¬ 
ing, combined with a relatively narrow brain case, is responsible 
for this archaic feature, found also among the Eskimo. It has no 
racial significance. 

Most of the skulls are not prognathous, an exception being the 
recently discovered female skull from the Proto-Magdalenian of 
Abri Pataud. Brow ridges are of moderate size or they are missing 
in most of tlie skulls, except in the Czechoslovakian ones of the 
early Aurignacian, which come closest to Skhul 5 and Jebel 
Qafza 6. They, however, show no trace of Skhul 5's alveolar prog¬ 
nathism. The series of male skuUs also resembles a later. Neolithic 
series from France. Iron Age skulls from Norway, and Anglo- 
Saxon ones from the east coast of England. 

Although most of the teeth are too worn to permit accurate ob- 
serv'ation, those of the so-called Negroid boy of Grimaldi are in 
perfect condition. His upper jaw shows irregular tooth eruption, 
gaps, and malocclusion. The upper median incisors have vertical 
ridges on the lingual side, and a basal protuberance. These are 
dental characteristics of the Negro, but not exclusively. Tliey are 
also seen on a number of teeth from Krapina and on those of Ne¬ 
anderthals, and are also present, as we have just mentioned, in the 
Mount Carmel population. An upper canine from the Magdalen- 
ian maxilla of Farincourt* has the same features. The Grimaldi 
child was no more Negroid than the Palestinians of Skhul and 
many living Europeans of the Mediterranean region. 

The other alleged intruder in the European population, Ghan- 
celade, had w*ide zygomatic arches and Baring gonial angles, as 
beBtted a heavy chewer living in extreme arctic conditions. But he 

•SitilK: ‘'Etudes des Vestiges. . , 
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had high-rooted, aquiline nasal bones; a face that was far from 
flat; and a completely Caucasoid configuration of the malars/ He 
was as European as the rest of the Upper Paleolithic people.’ 

The Upper Paleolithic Europeans were great artists; they 
worked in bone, ivory, antler, and limestone and carved in the 
round and in relief, and engraved and painted, But tliey were 
interested more in depicting animats than in depicting people. 
Very few human faces and figures appear in any of the media. Of 
these, some are exaggerated, others are humorous, and a few are 
realistic.* The statues in the round and the bas-reliefs, known as 
"Venuses,” invariably represent grossly obese women, whose fat 
is deposited on the same parts of the body and in the same fashion 
as in living fat women of European origin, many of whom also 
have slender bones. 

A unique wall engraving in La Magdaleine cave shows a long- 
breasted woman with tapering extremities, her hips and waistline 
only a little fuller than is cunently fashionable. Another notable 
wail engraving, found in Sicily, depicts some kind of ceremony; 
the men taking part have normally proportioned Caucasoid 
bodies. 

Wail paintings, wall engraWngs, and ivory callings contain a 
number of portraits of liuman faces. Some are bearded, some bald. 
Most of tlie men shown have prominent noses. One woman has 


^ Monint: ‘'Studies of PaJawlitSie I, The Chaiicelade Stull and ib Rela¬ 
tion to the Modem Eskimo SlntU." A£, Vol. i (tga6), pp. aj?-?®. 

Vallois: “Nouvelles Rechiiohes. ... 

'There is, hrrwevcr, a poi&iibility that a few North Africanii may have visited 
Europe during Wtirm II or 111 . This is Indicated iwt only by the dbcovciy of 
Aterian armwlwads in Solutreftn deposits in Spnish caves, mentioned on pag* 
5*3, but also by Hk discovery of a skullmip, cut in the form o( a bowl, which was 
found lying on (he floor of a cove containmg Upper PoleoliUiic iniplen^ents and 
paintings. It has very heavy brow ridges and a receding forehead, and could 
hardly have belo'ngcd to an Upper PalcolitWe Caucawtd. In tlic only available 
photograph it looks, in profile, like the Florhbad skull from South Africa, an 
ancestral Bushman specimen of a grmip which probably originalcd in North 
Africa. Untd thir skullcap has hecn rtudied, no definite statement afaoLit it con 
be made. A. H. Brodrickt “A Newly Discovered and as vrt UmnphMed Treasure- 
House of Spanish Cave Art; The FantastJe and Beautif^d Caves of K«ja—a 
Preliminary Note." /LN, VoL 339. No- UgSt), pp. 316-9. 

* Paolo Crozinso; Putaeclahie Art (New Turk: McGraw-Hill Book Co.; 1960.). 

J. A. Mauduit: 40,000 Aw rfArt Modwnc (Paris: Ubmirie Pbn; 1954)- 
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Fic^ 7^ Tkc HuvijUi Fahe ano Hand in Urpoi Faejcoutidc Aut. Tbtfse efi- 
j^nviDgs made dh the walls of French eaves m probably dl of MagikJcnlan^ Of 
Late Upper Paleolithic, origin. They have been selected fmm a large nnniber of 
cODies, some cjf whicli m of doubtbij ButhefiticUy. They show bath that Upper 
P Jeohthic Eurnpeims were CAucascid and that they bad a setise of humor, (Dtaw- 
Ings after P. Uraiiosip igSo,} 

naStil prognathism to a marked degree, and another is chinless. 
Some of these drawings reflect to a certain degree the imagination 
of modem archaeologists who copied them hy lamplight in the 
depths of the caves; but most are accurate. The total effect is that 
of a set of caricatures of modem Europeans. 
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The Fate of the Upper Paleolithic Europeans * 

The Upper Paleolithic Europeans did not vanish with the mam¬ 
moths on whose succulent fiesli they feasted, nor with the Ne- 
anderthals. They siuvived the Pleistocene, and their descendants 
became Mesolithic salmon-seiners. Neolithic villagers. Bronze Age 
warriors, and Iron Age Vikings. They followed the reindeer to the 
edge of the ice, and when it melted, there they remained. But they 
were a restless people, and their descendants still are. After they 
had learned agriculture and cattle breeding from others hke them 
W'ho had come from the East, they expanded, migrating south¬ 
ward and eastward in many waves, one of which even reached 
India; and their descendants are to be seen in America, Australia, 
New Zealand, and South Africa. 

Their Asiatic Relatives 

Very little skeletal material is available from the Upper 
Paleolithic sites in western Asia, largely because it has not been 
looked for. However, from the cave of Hotu, on the Caspian shore 
of Iran in west-central Asia, we do have three skeletons that date 
from the penultimate millennium of the Pleistocene.' In brief, this 
man and two women from Hotu were indistinguishable from their 
western European contemporaries. 

^Vhat little we have from Palestine, mostly scraps of bone and a 
few teeth, is also Caucasoid. For example, the Mesolithic Natufian 
skulls and long bones from that country are those of ancestral 
Mediterraneans.* As we shall see in the next chapter, some of the 
Near Eastern Caucasoids invaded North Africa before the Pleis¬ 
tocene w'as over. Others, remaining in western Asia, were the first 
people to grow crops and to tame the ancestors of our domestic 
animals. The Neolithic culture that they had invented spread in 
many directions, and became the Irasis of our modern civilization. 

* If I may do » without Immwlcsty, 1 recommimcl my Racet of Europe for ■ 
review of itii subject. 

* J. L. Anpclj "The Human Siektal Rfsnalns from Hohi Cave, Iran," PAPS. 
Val. g 6 . No. 3. ( 1952 >. pp. 

* McCown: Naftijian Cranio from Mt. Cartnet (BertcFlcy, California: Univer¬ 
sity of California Libraiy; i^o). 
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S The Darkest Continent 

£V£BAL YEARS AGO R nuiTiber of old friends and neigh¬ 
bors sat in my house talking. Among them was Sarah Jones, a 
Negress bom shortly after emancipation. Two of the group, being 
New Englanders, were, as might be expected, discussing ances¬ 
tors. Mrs. Jones listened intently. Then she turned to me and 
asked; "Professor, who were mtj ancestors?" 

I had to reply that I did not know. Thanks to Lewis Leakey and 
his recent discoveries, 1 know a little more now than I did then, 
but not enough to be certain. The origin of the African Negroes, 
and of the Pygmies, is the greatest unsolved mystery in the field of 
racial study. In this chapter I shall present all the evidence I can 
find and offer a tentative solution. 

To begin with, Africa is not the home of one subspecies but of 
tw'o. The Bushmen evolved there as well as the Congoids—Ne¬ 
groes and Pygmies, The Caucasoids of North Africa, l^rbers and 
Arabs, are late arrivals. When the southern Mongoloids were in¬ 
vading southeast Asia and Indonesia, the ancestors of the Berbers 
invaded North Africa, pushing the earlier inhabitants southward, 
just as the Australoids were crowded eastward and southward 
over Wallace s Line into their present home. 

In Asia and Indonesia the (question of who crowded whom is 
easy to answer because there was only one invader and only one 
displaced group. In Europe the same was also true of the Neander¬ 
thals and of the Upper Paleolithic peoples who replaced them. 
But in Africa two subspecies were displaced by the Caucasoid in¬ 
vaders. Our first problem is to discover where each of the native 




The Darkest Continent 


589 

races lived before the invasions, and where each went aftenvards. 

In recent centuries Negroes have inhabited most of Africa be¬ 
tween the Sahara and the Limpopo River, whereas Bushmen and 
their cattle-breeding kin, the Hottentots, have occupied South Af¬ 
rica and parts of southern Rhodesia. Tlie boundary between Ne¬ 
groes and Bushmen is not an impenetrable geographical barrier 
but a clinal region, and the two subspecies could not have evoh ed 
each on its own side of it because the isolation needed for sub- 
specific evolution did not exist. By simple zoogeographica) logic 
we must therefore assume that at least one of the two subspecies 
initially moved into its present territory after each had evolved, 
during the Pleistocene, in a state of comparative isolation. And it 
is easier to believe that one moved first than that both mo^’ed 
simultaneously. Obviously, the subspecies that felt the Caucasoid 
pressure first moved first and farthest. 

The Pygmies liold the key to the problem because North Af¬ 
rica is not the kind of country in which Pygmies could have 
evolved. It is not, and never fjas been, a tropical forest region, The 
present home of the Pygmies is, quite appropriately, tlie rain forest 
of tlie Congo and of sections of West Africa, and it is the logical 
place for them to liave evolved in. During parts of the Pleistocene 
the Congo Basin was under w'ater, and the ancestors of the Fh'g- 
mies must then have lived in the edges of the forest, and have 
entered tlie more elevated parts of that refuge in times of drought. 
Once in the forest, they became dwarfs, according to the rules 
governing dwarfing as discussed in Chapter 3. 

Pygmies are obviously related to Negroes, and a full-sized 
Pygmy ancestor and a Negro ancestor of the same period may 
have been indistinguishable. The Negro homeland must tlrerefore 
have been tlie savannahs at the edge of the forest, an environment 
to which Negroes are physiologically adapted. They could not 
have acquired their ability to withstand Iieat, particularly damp 
heat, during the is,ooo years since the Caucasoids pushed tlieir 
predecessors out of North Africa. The South American Indians of 
the Amazon basin have failed to become licat-adapted in an equal 
length of time. The African forest and its peripheries are there¬ 
fore the Congoid home. 

The Bushmen, who are not heat-adapted, do not fit this picture. 
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But, as we shall presently see, there is fair evidence that the ances¬ 
tors of the Bushmen were full-sized people and that they evolved 
in North Africa, north of the Saharan barrier which gave them the 
isolation they needed to hccome a separate subspecies. 'When the 
present Falearctic fauna invaded North Africa near the end of 
the Pleistocene, the Caucasoids who came with it drove out the 
Capoids, who crossed the Sahara via the central Saharan Tibesti 
highlands, and then followed the cool East African highlands 
southw'ard to their present home. 

There they entered an underpopulated area inhabited by hii- 
mao beings of a lower evolutionary grade, who were related to the 
ancestors of the Negroes and Pygmies living farther north and 
west. Tliese aborigines gave the ancestors of the Bushmen little 
trouble, and were absorbed by the invaders. Much later, in full 
historical times, some of the Negroes of West Africa who had 
acquired agriculture and iron metallurgy moved eastward and 
soutliward and in turn absorbed many of the Bushman tribes. 
They arrived in Soutli Africa simultaneously with the Dutch. 
Bantu and Boer then formed the jaws of a giant pincers that drove 
the Bushmen into the Kalahari and led to the racial confiicts that 
beset that troubled land today. 

This is the most plausible outline of African racial history' that 
it seems to me can be draw-n from available evidence. In the rest 
of this chapter I shall try to document this outline. 


Fossil Man in North Africa: the Ternefine-Tangier Line 

As STATED in Chapter 7, Lower Pleistocene archaeological 
sites are as old in North as in East Africa. Moreover, w'hat may be 
the oldest AustraSopithecine yet found comes from the heart of 
the Sahara, in the Republic of Tchad, halfway between these two 
most ancient archaeological regions. Thus, North Africa has as 
good a claim to the title of Cradle of Mankind as Tanganyika. 

It is therefore disappointing that we have no North African 
Australopilhecine or human remains older than the Early Middle 
Pleistocene and that for the vast period between then and the ar¬ 
rival of the hfouilhans, shortly before the end of the Pleistocene, 
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TABLE 31 

PRE-MOUILLI AN SKELETAL MATERIAL 
FROM NORTH AFRICA 


Country 

Sit« 

Age 

IMaterifli 

^&me 

Algeria 

Tornefiae, Oran 

Early Middle 
Pieifitocene 

1 fjieee (larietaL 

3 immdiblefli 

Adafl/Arupiu 

iiorocco 

Siili Abd eT-Efl.hm.iiri 

Riss or Third 

1 pitnee niandiblo 

none 


CtiaiiblMica (Lita- 
riua Cave) 

TeiDArfl (SmugglETs' 

Pluvial 

Early Loat 

1 pi«co mundible 

niDine 


Cflve) 

Rabat 

Interglacial 
Late Last 

1 mandible 

TTune 


Mughnret 

InlerglAcial 

End Lflft 

1 pTHD nuucOlAj fmg- 
meuta oranial vault 

1 frngment chlld’i | 

none 


Ttiriigier (High Cave) 

Tirorfllt 

InierglflciaJ tu 
WCtrm I 

Probr Wcinn J 

nuaxilla 

1 piece cniva 

none 

LJbyn 

Haufl Fteflh 

34,000 BP 
(Oattweig 
Inteivtfldifll) 

1 fhigmonl mandible 

H. fieafldfr- 
^Aolrfurtii 


all we have is seven mandibles, some quite fragmentary, a piece 
of an adult maxilla, another from a child, and several small pieces 
of cranial vault (sec Table 31 )- 


The Temefine Discoveries' 

IN 1954 and J955 Camille Arambourg, a renowned French 
paleontologist, discovered hiunan remains in a rich deposit of fos- 

1C. Aniinbaurg: "L'llotnlnien FosaJe dc T<!«iefinc {Algerie)," CAAS, Vol. 

laS {i9S4)p PP- 69 s- 

Amnbaurg; "A Wecciit DiSiovery in Human Poleonipfogy, Atlanthrapuj of 
Temefinif (Algfria)," A/PA. VoL 13, Ko- a (igsSL FP- 

Antmboiug: "Unc fJouveUt Mandilmlc 'd’Antlanthnopus' du Ciwment de 
Temfflnc." CHAS, Vo!. * 4 * ( i&SS). Pp. 

AmnbfRiig: *'Le ParieUJ A* 1 'Atlaiithmpuj Maurltactlnu,** CAAS, Vol. 341 

(raSS). PP- 

Arambourg; "Unu Illme Mandibulo 'd'AtlaiJlhrupus’ Ddcouvntc it TirtneGne," 
^arrmurid, Vol. 3 pp- 1-4- 

Animbourg: "Recentes Akxuvertes de pal^uEjidogie humaine en Afriquv du 
Nord fiiw»5aisc," PTPA, i9S7, pp- 186-94. 

F. C. Howdl; “Eurepeoti and N. W. African Middlo Fleistoceno Hamiiiids,** 
CA. Vol. 1, No, 3 (1960), pp. 195-^333. 
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si] animal bones in a flooded sandpit at Temeflne near Falikao, 
eleven miles (17 km.) southeast of Mascara in the Department of 
Oran, Algeria. The Early Middle Pleistocene date was deter¬ 
mined by examination of the fauna, which was typically African 
and indicated a savannah type of landscape. The associated in¬ 
dustry w-as early x^cheuhan mixed with many choppers, chopping 
tools, and flakes reminiscent of the Far Eas t, It seems to have been 
a generalized early industry' into which the making of hand axes 
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Tig. 77 ThS TeswEFinx Pmuetal, The only piece oE slciJl recovered at Teme&oe 
vas this parirtal. shown from ih* inside. No s«le wis given, but this drawing is 
exactly the tamo sixe aj that published. The middle meningeal artery patten 
suggests that ft Erebiiged to a member of Homo erectw. (Drawing after ArambourB, 
19SS > 


had been introduced, or in which hand-axe manufacture had 
been invented. The human remains consisted of a right parietal 
bone and three mandibles. 

The right parietal bone belonged to an immature individuaL 
We know this because all the sutures are open, and the bone is no 
thicker than that of a modem adult. Its curx'ature suggests a 
low vault, with the maximum cranial breadth lying below its junc¬ 
ture with the temporal. Although the dimensions of thi.i: bone have 
not been published and the drawing* has no scale, I have been 

* Arambourg: "L# PAiifUl. , , 
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told by professionals who have handled it tliat it lies some¬ 
where between Sir>anthit>piis and Neandertlml in size^ and that it 
approximates the size of Swanscombe's right parietal. 

The size as stated does not tell us whether the bone belonged to 
a large Homo erect us skull or a small flomo mpiens one, but the 
morphology and the endocranial surface con figti ration suggest 
the former. Like the Pithecanthropi and Sinanthropi, it has a 
prominent Sylvian crest and a simple meningeal artery pattern. 

Mandible i is nearly complete, with all its molars and pre- 
molars and its light lateral incisor. Number 2 consists of an en¬ 
tire left side and enough of the right side to allow room for the 
two right incisors^ but its only teeth are its left molars and pre- 
molars. Number 3 is complete except for the post-mortem loss of 
seven teeth; those present are the right lateral incisor, right ca¬ 
nine, left first premolar, both second premolars, and all sis molars. 

Mandible 3* which Arambourg classifies as masculine, is the 
largest lower jaw yet found which all investigators agree is hu¬ 
man. Its hicondylar breadth is very great, for examplci so great 
that the cranium which it fitted must have had a very wide base— 
an erect us feature. 

In many respects Number 3 is almost Australopithecine. In fact, 
it resembles the Swartkrans mandibles in its dimensions and also 
in one parlicular morphological detail Its ascending ramus is 
very' high and inclined far backward, with a 70“ angle of inclina¬ 
tion; and the coracoid process of its ascending ramus is higher 
than its condvle. Temefine 3 shares this overall configuration of 
the ascending ramus, to a lesser degree^ with its contemporary. 
Sinanthropus, and the Neanderthals, who lived much later. The 
low broad ascending ramus of the Heidelberg |aw is so different 
that it must represent an entirely separate evolutionary line. 

The other two Temefine mandibles are similar to Number 3 in 
shape but they are much smaller, so much so that a sexual dimor¬ 
phism is suggested for the North African population, as among the 
Sinanthropi. Mandible 1 has two mental foramina^ Number 3 
has two on the right and three on the left; and the one-sided 
Number n has a single foramen. In these respects the Temefine 
jaws resemble both Sinanthropus and the Neanderthals. 

Despite its size, Temefine 3 does not have the largest teeth; 
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these are found in the jaw of Number 2, supposedly a female. 
Her molars and premolars are larger than those of Sinanthropus, 
and the first and second molars are larger than those of Pithecatt' 
thropus B, who lived more than 100,000 years earlier. The molars 
and premolars of Temefine 1 and 3 fit comfortably witliiii the Si¬ 
nanthropus range and are a little smaller than the Pithecanthro¬ 
pus B teeth. However, in the Pithecanthropus B mandible the 
third molar is tiie largest, followed in order by tire second and 
then tlie first molars, whereas in all three Temefine |aws the sec¬ 
ond molar is the largest and tlie third the smallest, as in Sinan¬ 
thropus. 

In all three Temefine jaws the incisors and canines seem small 
in relation to the prcmolars and molars, but this Is difficult to 
establish because these teeth are either badly worn or absent al¬ 
together and represented only by sockets. 




Ftc. 7S Maniubles: TEUKEetNe 1 asd Rabat, The Temefine mandibles are not 
all alike- No. 1 {A) has a steep, rounded sagittaJ profile. The Rabat fragment 
(B), ptobobly SKW.OW yews youjiger, is stiJl steep, but has the beginnings of a chin. 

The premolars and molars are heavily wrinkled, as in Sinan¬ 
thropus and some of the Australopithecines, and they are tauro- 
dont. Nearly all have basal cingulums, and all the molars have the 
V-5 or 4-5 cusp pattern. The canine of Number 3 has a long, thick 
root. The form of the incisors cannot be determined. All in all, 
these teeth resemble those of the Australopithecines, Pithecan¬ 
thropus, and Sinantliropus, but the closest resemblance is to Si- 
uanthropus. Except for taurodontism, they have bltle in common 
with the Heidelberg teeth. 

The Temefine specimens are important and tantalizing. The 




The Mandible from Smuggfers* Cave, Tetnara, Morocco 

skull was apparently erectus in general form, but large enough to 
have been cither erectus or sapiens; the face, judging by the 
length of the ascending rami of the mandibles, was veiy' long, and 
the jaws themselves formed a bridge between those of the larger 
Australopitheeines and the Homines erecti of China and Indo¬ 
nesia. 


The Litorina Cave Mandible 

I t 9 S 3 ® French archaeologist, P. Biberson, found human re¬ 
mains in a former cave in the quarr)’ of Sidi Abd er-Bahman 
(named for a saint's tomb perched atop it) in the Anfa section of 
Casablanca, Morocco. The culture was an evolved Acheulian in¬ 
dustry, and the deposit that of the so-called Tyrrhenian I period, 
identified by means of associated sea-levels, which fluctuated on 
the Moroccan coast during the Pleistocene. It probably coincided 
with the Riss glaciation in Europe. 

The specimens consist of two small pieces of mandible contain¬ 
ing three right molars and a left flrst premolar.* Morphologically 
these fragments resemble those of Temefine, but they are a little 
smaller. Had we three Litorina Cave Jaws to match the three of 
Temefine, we might find no difference at all. 

The first premolar has a cingulum, and the molars are w'linkled. 
The first two molars have five cusps each, and the third one sis. 
The size gradation of the three molars is second, first, and then 
third, as in Temefine and Sinanthropus. 

Despite the time gap of about 200,000 years, the genetic con¬ 
tinuity between Temefine man and that of the Litorina Cave 
seems just as clear as their cultural continuity. 


The Mandible from Smugglers Cave, Temara, Morocco * 

D u a IN c or before 1958, Father }ean Roche excavated a cave 
called Grotte des Contrabandiers on the Moroccan coast at Te- 

*Amjtibouig: 

Howdl: “European and N, W. African Fleisloccmc HQmuiids.^ 

* H, V* Valbif and J. “La Mandibule AcKn-il^e dc Temara, 

CRAS, Vol. 246 ( 195S)h PP- 
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tnara, 33 miles {53 krn-) northeast df Casablanca. Among other 
undescribed human remains, lie found a mandible, nearly com¬ 
plete except that parts of both ascending rami liad been broken 
off. The artifacts belonged to the final .^cheulian industry or to 
the threshold betwi'een the Acheulian and the succeeding Hake 
culture, the Aterian, and were roughly contemporaneous with the 
Litorina Cave mandible. 

The Simigglers' Cave mandible resembles those of Temefine 
and tlie Litorina Cave fragments in most respects, but it is the 
smallest yet found of the North African group. Unlike the others, 
it had a nearly straight profile and as much chin as some of the 
Neanderthals. The teeth are as large as those of the Litorina Cave 
jaw. Tire first molar is the largest of the three, followed in turn by 
the second and third. 

Tire canine, which is very large, is ribbed on the lingual side 
into a three-chambered surface, and its cutting edge is horizontal 
rather than pointed. As among the Australopithednes, the second 
premolar is molarlUce in structure. All the molars are moderately 
taurodont, and all of them have a Y-5 cusp pattern, except for the 
right first molar, the pattern of which is +4, 


The Rabat Jlemnins * 

I N 1933 quarrymen blasted what was probably a complete skull 
from a sandy marine consolidation on the outskirts of Rabat. All 
that was recovered, however, were portions of the lower and up¬ 
per jaws and brain case, as follows; {1) the front half of a mandi¬ 
ble containing three incisors, one canine, three premolars, and a 
row of three molars; (2) the lower part of the right maxilla with a 
small piece of palate, to which is attached a natural cast of most 

,*Vallob; “t'HomiiM Fwslli: de Rabat," CHAS, Val, 241 (1945), pp, 66^-71. 

M. Bflule luid Valiow: La Jiommet Fos^Het fParis; Xfixson et Cic; 
pp. 443-4- 

VaUcib aJid flocbe: '"Le M^ndihiilc Acb^l^ene. , , r 

Vallbii: de Rabat,** BAM, VoL 3 (19S0), pp. S7-91, 

L- C. Briggst 'Thff Age of Nontbwe^t Africa,^" BASB^ VaL 18 

(iMS). PP- 

HowpU: and NAV, Aiiitao PfeistoMic Houiftiidi.” 

fir\bc« tomniiinicatfDii regarding 
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of the rest of the palate, and two incisors, one canine, two pre¬ 
molars, and two molars; and (3) twenty-one small fragments of 
the cranial vault, not one of which is larger than a twent>-five- 
cent piece. The date of this find is a period called Tyrrhenian I-II. 
in shore-line chronology probably equivalent to the end of the 
Last Interglacial in Europe and almost certainly no older than the 
onset of worm I. 

The cranial fragments have not been, and probably could not 
be. reassembled. But they are not much thicker than the mean for 
m^em skulls. On the basis of the sutures and of the teeth, the 
skull is attributed to a seventeen-year-old male. 

The maxilla lacks a canine fossa, and indicates pronounced 
alveolar prognathism; the palate was large. The mandible, about 
the size of the Temara specimen, is smaller than any of the three 
Temefine jaws, and morphologically is similar to the other North 
African jaws in this series. It has two mental foramina on the right 
side, and a large one on the left. Its symphyseal profile resembles 
those of Temefine, and its angle of inclination, 65°, is tlie same as 
that of Temefine 3. 

The lower molars also fit the Temefine range. The first is the 
largest, followed by the second and the third. In size and shape 
the molars resemble those from the other early North African sites, 
except that the third molar has six cusps. 

The upper incisors (the first we have seen from North Africa) 
are shovel-shaped, although not to the degree found in Sinanthro¬ 
pus, and the lower incisors form a nearly straight Une from canine 
to inine. The upper canines. like those of Sinantliropns, have 
heavy cingulums on the outer sides of the base of each crown, and 
the Ungual surface is divided vertically by a double ridge. These 
teeth are pointed and extend a Uttlc beyond the level of the in¬ 
cisors. The lower canines, however, are incisorlike, as in the Ne¬ 
anderthals. 

The upper premolars have a complicated cusp pattern, as in 
Sinanthropus; the first has two roots, the second a single long 
root. The lower premolars are asymmetrical, like those of Swart- 
krans, with diamond-shaped crowns. The first lower premolar has 
a high lingual cusp, the second lower premolar has two roots and 
a large distal portion; it is thus "molarized" as in the Australo- 
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pithccincs snd Stn^nthiopiis. Some of th© Nc&ndcirtlials sKiif© 
these special dental features with Rabat mao and Sinantliropos, 
but to a lesser degree. 


Tangier Man 

Ou R last find in this series, dated at Wiirm f or even Worm 11, 
comes from the northern end of the Moroccan coast and is much 
younger than the Rabat specimen* 1 found it in IQ39 while 
excavating the High Cave (Mugharet al-‘.\h>a). one of the Caves 
of Hercules facing the Atlantic on Has Ashagar, a few miles south 
of Cape Spartel, to the southwest of Tangier, It lay on an 
excavated floor in an early Aterian level where it had apparently 
fallen from some late Aterian soil cemented to a lip of the cave 
roof immediately above. The late Aterian material included 
refined bifacial points equipped with tangs suitable for hafting as 
arrowheads.* 

It was a piece of a child s maxilla, w'ith erupted and uncrupted 
teeth. Of these, a permanent canine and first premolar have been 
measured. The child had died at about the age of nine. In sifting 
the earth from the same layer. I also found a badly worn upi>er 
first molar of an adulu 


The piece of ma^Ua extends from tljc socket of the left first 
permanent upper incisor to that of tlie iinerupted second molar, 
and includes the floor of tlie nasal aperture, the base of the nasal 
wall, and a small piece of the z)'gomatic process. Tile bone is 
massive, indicating a face already brge and long at an early age; 
the canine fossa is absent, and the lower border of the nasal mar¬ 
gin is smoothly rounded, as in Negroes and .Australoids. It re¬ 
sembles in essential details the maxilla of the seventeen-ycar-old 
from Rabat. 

The upper canine and first premolar are laige, large enough to 
match those of Temefine and the otlier early North Africans 
Whereas the canine is particularly thick lahiolmgually, the first 


VqI. 38, ho. 1 (i947>,TIw late Aterian datififf is hy IC P Oabtev mi thn hi ' ^ 
the urmium eontwl of the spiKimn deltsnninw! in 196a ^ ^ 

M, S. Scnytlni; "Ftasil Mail bi Tangier," mp, VoL 18, N'q. 3 (194^, J. 



Fic. 79 TiB! T^.s-cicn NTa^tciu^ and Tectti. B* Butxal x-few: D, Dfafal irfew; 
L. Lingunl vfcwi Nt. Mwinl view; O. Occlusal view. ft. Lateral view of the TaBEtcf 
ma*ilk after I he Mtiaetfim of the teeth; b. Anteifor view of the Tangier masillji 
after the eatractiwi of the teeth; e. Left ^imaoenl upper ranine of TnngieT mans 
d. Leftpennanent upper first premolar of Tangier oiaii; e. Left upper second motnr 
of the Tangier mnn. Approximately nahiml siw. Note that the mnxJlIn is piiffv, as 
fa Mohgoloiils and Nenridcrthnls. ntnl that there is no canine rsotch. Tlie teeth, with 
bw crowns and stout mots, resembb thaac of Sfaanthronus. (Drawings from 
Senyitoebig^o.) 

prcmolar is relatively narrow in that dimension. The canine, like 
that of the RaF>at specimen, has a dngolum. It lacks the fingering 
ridges of the labial side, which Is smooth, hut It has a marked 
triangiihtremincRce, or heel, fotind also in some Neanderthals. 

The first upper molar of the second individual Is so badlv worn 
that its cusp pattern cannot be detected, and Its dimensions may 
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have been reduced by attrition. Still, it is a very large tooth, well 
above the Sinanthropus mean and it probably was above the Si¬ 
nanthropus maximum before wearing down. Indeed, it may well 
have approached the dimensions of Pithecanthropus 4 ® first 
upper molar. 


The Taforalt Cmnial Fragment 

The only other specimen of Aterian man yet found is a very 
small piece of cranial vault found in an Aterian cultural level in a 
cave at Taforalt, in the Beni Znassen country of northeastern 
Morocco not far from Oujda.^ It lias not been described, and prob¬ 
ably does not warrant description.* 


The Tej'nefinc-Tangier Line, Cannibah, and Buahmen 

All in all, the Tangier child and his older companion were true 
successors of other North Africans from Temefine, Litorina Cave, 
and Smugglers' Cave, and similar to their contemporary from 
Rabat. Together these specimens form a single line. They were 
certainly not Caucasoid, nor especially Negroid. They bear a sim¬ 
ilarity on the one hand to the Australopitheciiies and on the other 
to both Fitheeanthropus and Sinanthropus, more particularly to 
the latter. 

They probably belonged to tlie erecius grade when they first 
appeared, but whether they had achieved the sapiens grade by 
the time the Caucasoid Mcuilhans invaded shortly before the end 
of the pleistocene is unknown. However, tlie implements from 
later phases of the Aterian culture were sophisticated flake tools, 
pressure-fluked on both sides, and some of them had tangs for 
halting. They were as good as the recent work of Bushmen, and 
this circumstantial evidence suggests that the men W'ho made 
these tools were It amine s snpientes. 

The relationship of the Tangier cliild and his comparrion to 

' j, n«fio; “La GpJttB de Taforalt," L'Anfft, Vol. s/. No, 3-4 ( 1953 K PP- 
37S^' 

* Briggi: Hlie Stone Ago Eoces. - , 
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Pithecanthropus and Sinanthropus can be explained only on a 
tlieoretical basts, since we do not know the antecendents of the 
three populations. Either tlte TcmcEne-Tangier people were de¬ 
scended from immigrants from cast Asia; or the ancestors of Pithe¬ 
canthropus and Sinanthropus came from North Africa; or, as a 
tliird possibility, the ancestors of all tliree fossil subspecies came 
from some point geographically in between. 

In view of what w'e know of Lower Pleistocene archaeology, the 
most likely possibility is that all three originated m North Africa 
and at an earlier ev'olutionary level than any yet seen in the skulls 
of the genus Homo, but this theory cannot be proved or disproved 
until more, and earlier, skeletal material is unearthed both in 
North Africa and in Asia. 

On the other hand, it now seems fairly likely that the Temefine- 
Tangier people had something to do with the origin of tlic Ne¬ 
anderthals, as was suggested in Chapter ii. 

Several of the peculiarities that we first saw' in Saccopastore 
and later in the Wiimi I Neanderthals are present in the ancient 
North Africans as well as in Sinanthropus, and North Africa is 
nearer to the Neanderthal home than China is. 

But a principal question remains: did these North Africans sim¬ 
ply die out, or did they evob e further into one of the five living 
luiman subspecies? Certain archaeological, anatomical, and geo¬ 
graphical facts support the concept that they were the ancestors 
of the Bushmen. One of these is a persistent folk memory; in the 
oral literature of the Riffians of nortlieni Morocco, descendants of 
the MouiUians. 

The Riffians have a vidd image of their predecessors, food 
gatherers who would have survived longer in the inaccessible Rif- 
fian mountains than on the plains below. They were, according 
to legend, a people called amziw (male) and thamza (female), 
and dwelt in huts built on the sides of mountains. The women 
were exceedingly ugly, and their breasts dragged on the ground, 
squirting milk as they walked. Their lips were long and slobber¬ 
ing; their hair long, tangled, and curly. The men had similar lips 
and hair. These people were cannibals and took delight in crunch¬ 
ing and gnawing human bones. They had the ability to transform 
themselves: a thamza could turn into a bewitchingly beautiful 
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Berber damsel, and an amziw into a Negro. Obviously, then, they 
were, in their natural forms, neither Caucasoid nor Negro.’* 

Aside from these powers of transformation, there was nothing 
supernatural about tliese cannilrals, admittedly long extinct. They 
were not concerned with j'inns, sbaitans, angels, gnomes, ghosts, 
or otber categories of spooks, haunts, and genii loci familiar 
tliroiighout most of the Islamic world. As nothing is said about 
their size, it was probably normal, like that of the ancestors of the 
Bushmen whose bones have been exhumed in other parts of Ab 
rica. 

If the TemeGne-Tangier folk were not the ancestors of the 
Bushmen, they were a sixth subspecies that uniquely died wit fl¬ 
out modem descendants, and the Bushmen W'Onld have had no 
discern ibic ancestors. 

The Mandible from Hmia Fteah, Ctjrenaica ’ 

So FAB, we have descriljed the pre-Caucasoid fossil remains 
from only the western part of North Africa, Morocco and Algeria, 
^g^rpt lias yielded no known early human remains, nor, until 
1952, had Libya. In that year Charles McBumey excavated a 
huge limestone solution cavity called Haua Fteab (the open cis¬ 
tern) in Cyrenaica, He had reached the bottom of a Lower 
Levalloisio-Mousterian level and was unearthing a jumble of ani¬ 
mal l>ones, four feet lower down, svben he found a fragment of 
human mandible. 

Although the industry resembled that of Tatnin in Palestine, the 
Carlxm-iq date of the bottom of tlie level in Haua Fteah was only 
32,000 a.c. (No. VV-85, 34,000 ± 2,800 years). McBumey inter¬ 
polated the date of the manible at about 38,000 D.c. Both dates 
fall within the time span of the Gottweig Intcrstadial of Europe, 
much later than the supposed date of Tabun. 

The fragment consists of a left side, including nearly all of the 
ascending ramus, from the location of the second premplar to the 
gonial angle and up to the condyle. Only tlie second and third 

S, Coon^ *Tjib« of the Rif,'" HAS, Yah 9 (1931)^ p. ijSr 
C. B. M. McBuniey, J. C. Trevor^ ^1^ L. Jl. Wvlb: ''The llauali TleoJi Fo*- 
iil iHAJ, Vdl. §3 (1953)* pp 
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molars are present, and the third molar is freshly erupted, indicat¬ 
ing an age of eighteen to twenty-five years. Trevor and Wells con¬ 
sider the specimen female. 

This mandible is much smaller than any of the northwest Af¬ 
rican ones in all dimensions and falls within the size range of the 
Mount Carmel series, being closest to Tabrni 1; but the wide angle 
of its ascending ramus (113") is closer to that of Tafaun 2 (1 iS” 
compared to 104* for Tabun 1). Morphobgically, it is difficult to 
compare this mandible with others because it is badly battered. 
However, the leading edge of the ascending ramus is flusli with 
the rear border of the third molar, and this is a non-Neanderthal 
feature. 

The second molar is much smaller than any of the Temefine- 
Tangier line, and the third is smaller than any but Tcmefine 3, 
which is abnormally short anteroposteriorly. Both Haua Fteah 
teeth fit within the Mount Carmel range. The second molar is 
larger than the third and neither is taurodont; the cusp pattern of 
the third molar is +5. 

Eastern Barbary, then, was during the Gdttweig Interstadial a 
refuge for a Levalloisio-Mousterian industry of an earlier Pales¬ 
tinian type—unless the whole Mount Carmel dating is wrong. In 
the latter case, the Haua Fteah industry was a contemporaneous 
extension of the Tabun industry into Africa. In either case, this 
evidence suggests that by the time of the Gottweig Interstadial 
a presumably sapiens Caucasoid people, like the Mount Qrrmel 
population, may have penetrated northeast Africa. These peo¬ 
ple must have been in contact with the northw'cst Africans of that 
period, and may perhaps have occupied the Nile VaUey, If the 
northwest Africans had not already become srJpienj by local evo¬ 
lution, here was their opportunity to rise to the s/jpbiw grade 
through gene flow, and to acquire a measure of Caucasoid char¬ 
acteristics some 25,000 years before the arrival of the Mouillians. 

The Earliest Caucasoid Invaders of North Africa: 
the Motidlians 

Befoue the Pleistocene was over, northwest Africa was in¬ 
vaded by Caucasoids, contemporaries of the late Magdalcnian 
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peoples of Europe. They brought with them a blade and microlith 
culture called Mouillian after its type site, La Mouillah, 35 miles 
west of Tlemcen in western Algeria.’ 

We know that Mouilltans came in with a PalearcUc fauna, be¬ 
cause hones of the browTi bear ( Ursus arctos), the Barbary sheep, 
or aoudad {Ammoiragtts feroiiis), and the Barbary ape (Macaca 
lUUKs), were found in the Mouillian site of Afalou-bou-Hhummel 
in Algeria. We also know roughly the date of their arrival—not 
long before to,000 b.c.— because of a Carbon-14 dating in the 
next to earliest Mouillian level in the Moroccan cave of Taforalt 
^ No. L-399E, 11,900 ± 240 B.P.). Because McBumey could find 
no exact counterpart of the Mouillian Hint industry or of their 
physical t\'pe in the Near East, and because of their westerly geo¬ 
graphical distribution, he believes that they came from Spain * 
Briggs, on other grounds, derives them from the Near East,' and I 
am inclined to agree with Briggs, for three reasons; we do not yet 
know everything about the Upper Paleolithic industries of the 
Near East; the earliest Mouillian skull we have is Near Eastern 
Caucasoid in type, and the others could have been affected by 
local mixture; and hears, aoudads, and Barhary apes could hardly 
have swiim across the Strait of Gibraltar, but they could easily 
have walked from Palestine during a climatically suitable period, 
such os the last advance of the Wiirm. 

Tlie Mouillian culture lasted well into the post-Pleistoeene pe¬ 
riod, and its most cbaraetcristic physical type—stocky, broad¬ 
faced, and snub-nosed—may still be seen among individual 
Berbers living in relativ'ely inaccessible regions along the Medi¬ 
terranean coast, particularly in Kabylia and the Moroccan Rif. As 
late as the time of the Spanish conquest of the Canary Islands, 
during the fifteenth century a.i>., some of the native Canarians, 
called Cuanches, especially those living on Tenerife and Gran 

GultiiTO was ruinicd Ebera-Maunisian because of Eti resem- 

hlnuL'e to a McsolAtliic ind^^istry in Us wb 4 clinnged to Omiiian 

bect^use of it3 eooqcTilfalioTi in the DepafEment of Oran, and fiiidly to MduiUinp, 

aftejT the site in which it wns laund. 

^McBumcy; Sfww Aga of Norihem Africa (London: Pect^iin Books: 
1960), p. 3115. 

* Briggs: opr dt* 5^- 
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Canada, were Moiulliaiis physically, as are some of their misted 
descendants today. 

The roster of Mouiltian skeletons and parts of skeletons listed 
on Table 3^ indicates a total of more than 252 individuals. Many 
of these cannot be used here, however, because they were ex- 


TABLE 32 

MOUILLIAN SKEiETAL MATERIAL 

Site Maimat 


ALGERIA 

Aialou-Dou-Rhuinrtii^t^ uuth ahore 
of Gulf of Conitantm^ 

All Bacha, near ConBtduitine 

Gaithb«ttap 10 ml SSE of Souk 
Abjufl, ConstanUno 
K<f-oiim’Tou 45 SE of B 5 ne^ 


32 2 tk«l«toaa uid b mandiblea m upper level; 
I Adult DLale akelctou and 1 infant'f ekull 
In lower lei'vl 
KemjucLS of 9 individuals 
HeitLAicLS of ^ individuals 

1 skeleton 


OoniLantiDe 

Mouillfthp 05 mi- W of Tleiincenp 
Qran 


RiOniaiua of over 15 individuals 


MOROCCO 

JMr ee^oltarir 4 ml SW of Rabat 
Tafnrait^ 33 ml NW of Oujdn, in 
Beni Znaseli country 


RemAine of 4 indhidunls 
SkelelABs of 90 bnbirap G sdulwedtap 
And BO sdul tfl 


humed long ago and are lost, or else details have not been pub¬ 
lished. The most useful are twenty^ighl skeletons from Afatou- 
bou-Rhummcl which have been thoroughly described, and the 
Taforalt series, twenty-three skulls and tw'enty-six mandibles of 
which have recently been studied by Mile Denise Ferenbach,* 


*BnggS’ op. dt 

Boule, VAlioiSp and R, Vtrneau: "Les Gsti^tcs pAl^Uthic|u« dcr Beni Seghouolp''' 
AJFHp M™. la (i.934)i 

Valbisi “Dla grammes Saglmiux ei McnfliTStioiii tndivJduelj de? Kommes Fos- 
silei d'Afakiii-Bou-Rhuinmcir TLAB. No. S ( 

VaHoIse Rentes HumAini de la Grotte de D»f es-Soliaii,'* Cff^ No. l% 

(msa). pp. „ 

D. Ferenbneli: ^ha Bestes Humnins EpEpkilLtilitniques de la Grotte de 

Tafomlt {Mjimc orient*!).'' CTRAS, Vol. 348 (1959), pp- 34 ^Sr 7 - 

FeTenl»eh: "Les Hormnes du Mwlithlqtic d'Afri^ue du N'otd ct le Ptohlimei 
des Iwlate." BSPC, Vol. 8 (1980), pp. 
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The Capstans 

A SECOND Mesolithic blade and microlith culture has been 
identified in northwest Africa. This is the so-called Capsian, 
named after its type site of Gafsa, about 50 miles south of Kas- 
scrine, of World War II fame. Its afiBnitics are broadly Palestinian 
and there is little question but that it came from the Near East 
early in post-Pleistocene time. 

Capian sites fringe the Mouillian area on the east and south, 
and in some sites Capsian levels overlie Mouillian depiosits. But in 
the northwest, particularly along the coast, the Mouillian lasted 
into the Ncohthic, with which both these cultures gradually 
merged. 

The oldest Capsian Carbon-14 date is 6,450 B.c. (8.400 ± 450 
B.P., L-134), from el-Mekta, a site 10 miles northwest of Gafsa in 
Tunisia. As this is an Upper Capian site, the Lower Capian indus¬ 
try of the entire region must have been an earlier date, but not as 
early as the Early or even Middle Mouillian. 

Although the Mouillians and Capstans were both Caucasoids, 
the broad-faced, heavily-muscled Mouillian typ is less common 
among the Capsians, who tend to be more like the original Near 


TABLE 33 

CAPSIAN SKELETAL MATERIAL 





TUNISIA 

Ain Metercheiiip 40 mL SE of Tebwa 

1 ftkcleton 

ALGERIA 

AtOLin ikiTic^ier S inL N of Ain 
CoMtAntino 

Mecbta ol-Arbip 35 mL SW hy W of! 
CoTvUotine 

More th&n ^ fiikC!lol,qDi 

32 gk^letoDip 8 dkiiHfl of which hjive been 
dciicribed 

Grotlo du CuATtid 

Grt»tte du 

Grattfi dw Trei^olytw 

in. the 
city of 

Onn 

Matty pkeleumi; S Hkulli nimive 

MOROCCO 

Sidi Ahnitd el-HAbib, 13 ml. W of 
BerlcAiie nw tLe Algerum frontier 

1 flkel^UtD 






The Rdcttil AruJtomy of the Mesolithic NorfJi Africans 607 

Extern prototype. As wo shall see later, the Capstan culture was 
carried across the Sahara into East Africa, as far south as Olduvai 
and beyond, and the Capstan skeletons of East Africa bear a 
familv likeness to those north of the Sahara. 

On Table 33 are listed more than fifty-eight Capstan skeletons, 
mostly from Tunisia hut represented by one site each from Algeria 
and eastern Morocco. Briggs, our chief source for this material, 
was able to locate and measure only eleven of the skulls, four of 
which are mate and sei'cn female. He published them not in a 
separate series, but in a composite North African Mesolithic series 
that also included thirty-three MouilUan skulls from Afaloii-bou- 
Rhummel and elsewhere. In his analysis of this series by morpho¬ 
logical types, Briggs distinguishes between the skulls of the two 
cultures, which differ as previously indicated. 


The Racial Anatomy of the Mesolithic North Africans 

In addition to Briggs's series, we have Vallois's of twenty- 
eight Afalou 4 x)u-Rliummel skulls, and Ferenbachs of twenty- 
three skulls and twentv-six mandibles from Taforalt. Tlie Mouil- 
lians are far belter known tlian the Capstans, tliercfore. and the 
following description applies principally to the former. 

The mean cranial capacity of the males is 1,614 cc. for a pooled 
series of thirty-nine male skulls < Briggs and Ferenhach) and 
1.519 cc. for seventeen female skulls. These skulls are very large, 
and show' considerable sexual dimorphism in their dimensions. In 
metrical details the two series (Briggs's includes the skulls pub¬ 
lished in Vallois's series) generally resemble the European Upper 
Paleolithic crania. Tliey have high-vanUe<l brain cases of variable 
shape, a few of which, from Afalou-ljon-Rhuminel. are brachy- 
cranial Most of them have short, broad faces with low orbits and 
deep, broad mandibles with everted gonial angles. 

In many of the male skulls the brow ridges are heavy, hut con¬ 
centrated over the centers of the orbits with hltle lateral exten¬ 
sion. Most of the chins are projecting. Mid-facial prognathism is 
usually slight or absent, whereas alveolar prognathism is medium 
or pronounced in about 70 per cent of the specimens in Briggs’s 
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series. The malars are large m 6o per cent of them, and the sub- 
nasal fossa slight or alisent in do per cent also. Some of the skulls 
show a forward projection of the malars below the orbits, a condi- 
tion similar to that seen in Mongoloids and Btisbmen; and one 
male skull (Afalou 40) apparently has an index of upper facial 
flatness of about 8, which is very low and within the Bushman 
range. 

We know very little about the teeth of these people. Their 
upper median incisors had been removed in childhood, as had 
also, in some cases, the upper lateral and lower median incisors. 
All the adult and most of adolescent teeth were extremely worn, 
and only the teetli of the Dar es-Soltan skull (C-i) have been 
measured. These are not remarkably large. In the mandible of this 
specimen the first molar is the largest of the three j the third is the 
smallest. 

In general, these skulls, disproportionately drawn from two 
cultures, fluctuate metrically and morphologically between tw'o 
poles. At one extreme is a long-headed Caucasoid which resem¬ 
bles not only Combe Capelte but also several skulls of its own 
geological age in western Asia, such as my Mesolithic material 
from Hotu, and the Early Bronze Age skulls from Tepe Hissar in 
northern Iran. At the other is a local type characterized by a num¬ 
ber of features not seen before in combination—a broad, short 
vault; a broad, short face; low orbits; a combination of a flattish 
upper face with alveolar prognathism; a prominent chin; and 
flaring gonial angles. Later on w*e shall see a more extreme version 
of the same combination in Africa south of the Sahara, where it 
was apparently ancestral to the living Bushmen. 

The oldest known skull of whose age we can be sure, Afalou 28, 
belongs to the first type, and so does the Dar es-Soltan specimen 
(C-i), which presumably is as old. Five of eleven Upper Capstan 
skill Is fall into a generalized modern Mediterranean category, 
whereas only three of twenty-eight MouiUian skulls do. This evi¬ 
dence suggests that the modern Mediterranean element common 
to North Africa today was largely if not wholly a Capsian intro¬ 
duction. 

Information on the long bones comes entirely from Vallois.* He 

* Vollob: ““Les Reslea HuinaiDi ^ 
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measured eleven male and eight female skeletons from Afalou- 
bou-RhnmmeL The male mean stature was five feet eight inches 
(173 cm., range = 162-180 cm.), and the female mean was five 
feet five inches (165 cm., range = 155-180 cm.). Unless these fig¬ 
ures are capricious because of sampling, the sexual dimorphism of 
these people in terms of stature was less than that among the Up¬ 
per Paleolithic Europeans. 

Like the Upper Paleolithic Europeans, the Afalou people had 
relatively long forearms and lower legs. Their hands and feet were 
large. Nothing is known of the Ixxly bones of the Capstans except 
for the male skeleton from Sidi Ahmed el-Habib in eastern Mo¬ 
rocco, It is five feet four inches tall (162 cm.) and the bones are 
lightly built, lacking the strong muscle markings of the Mouillians 
from Afalou-hou-Rhummel and Taforalt, 

In sum, the racial history of northwest Africa from about 12,000 
B.C. to the beginning of the Neolithic was roughly as follows* First 
came a robust Near Eastern Caucasoid, along with the Palearctic 
fauna. These immigrants mixed with the local Atcrian folk, pro¬ 
ducing a population with short, broad faces, fiattish upper faces, 
alveolar prognathism, and square jaws. While this mixture was 
taking place, many of the Aterian people were being pushed 
southward beyond the Sahara. Finally a Near Eastern Mediterra¬ 
nean of modem type, like that of the Natufians, came in from the 
East w'ith the Capsian culture, and the result is, essentially, the 
present-day North African Berber population. 


Humati Evolution in Africa South of the Sahara 

Although the evidence for human evolution in North Africa 
before the arrival of the Mouillians is scanty, at least it is inter¬ 
nally consistent with the concept of the local development of a 
separate human subspecies linked at the base with Sinanthropus 
and at the top with the Bushmen. In the rest of Africa evidence is 
just ax scarce and in addition it is confusing. The confusion stems 
from three facts. South Africa is a vast refuge area which drew 
more than one kind of people from the East .African highlands. 
Several of the key skulls found in sub-Saliaran Africa are dubi- 
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ously dated. Some of them are misleading because they were hast* 
ily reconstructed at the time of discovery and have never been 
dismantled and redone, as, for example, Skhul g was refaslutmed 
by Charles Snow. Any skull that is important enough to serve as a 
document of human evolutionary history merits this treatment. 

The skeletal material available, after the elimination of several 
particularly dubious pieces, is listed in Table 34 * comes from 
tw-entj'-two sites, eight of which may be generally labelled Early 
Man, five Capoid, four Caucasoid, and only three definitely 
Negro. 


The Teeth from Olducai 

A Y s A n before the discovery of Zinjanthropus at Olduvai Gorge, 
Tanganyika, Louis Leakey found two hominid milk teeth in the 
deposit just above the Zinjanthropus level As they were associ¬ 
ated wi^ early hand axes and the appropriate fauna, they were 
attributed to the base of the Middle Pleistocene, in Bed 11. 

One is a mint-fresh, completely unworn molar. Leakey called 
it a low'er second milk molar. Howell suggested that it might be 
an upper second milk molar, and von Koenigswakl called it an up¬ 
per left permanent second molar. According to Leakey, the sec¬ 
ond tooth, which is badly worn, is a left lower milk canine. Von 
Koenigswald called it an upper milk canine. If both ^vere milk 
teeth they could have come from the same indi\'idtia1, but if the 
molar was a permanent and the canine a milk tooth, they probably 
did not, because the milk canines are shed before the permanent 
second molars erupt. 

The Olduvai molar is larger than any known tooth of ffomo, 
milk or pennanent. in both the length and breadth of its crown. 
Its dimensions fall close to those of the Australo]rithecines from 
Swaitkrans, but are smaller than those of Zinjanthropus. The 
tootli is longer than it is wide, as in four of the Swartkrans teeth. 
In Zinjanthropus and Homo the breadth exceeds the length. Tlie 

’^L- S. B. Lealcfly: "A Clam Child rnnung CJiijit Aaimidj of Oldavai," I.W, 
Vcl, No. {)«U (19581. PP iro4-5 

Howell: "Eiin>p«aa and N.W. African Middle PJolstoccno Koniinidi.* 

C. H. It. Kocoigswnld: "Bcmailu on a Foslt Human Tooth from Olduvai. 
Eait Africa,’' PKA’AW, Vol. Ca, No, l ( 1960 ). pp. ao-g. 
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crawn pattern of the Oldiivai tooth, with six cusps, a slight bead¬ 
ing on the forward edge, and a fovea at each end, can be matched 
in Swartkrans, 

The milk canine is not distinctive morphologically. Its crown 
dimensions place it within the human range if it is an upper, and 
a little outside it If it is a lower. Its size dimensions are also like 
those of the South African Australopithecines. This tooth, there¬ 
fore, has little diagnostic value. 


Ftc- 8tj Tm Molar from Olmjvai Bed 11. 
At [he bottom cif Bed 11 in Olduvai 
Lewiii Lcftkey Eaund a mnlar imd a eanir^e. Tht 
cmiiiiie is m milk tooth- Tbt mokr is probably a 
kffc upper first pennunent molaL In its sizctt 
shape, and cusp piiltcm it closely rcscrfiblrt the 
corresponding teeth of Aujdreilopithecta r&- 
hustu 9 from South Africa- (Drawing after vem 
KcerLigiWftld, 1960.) 

?_ y 

In all likelihood the two teeth did not belong to the same indi¬ 
vidual. Nothing more can be said about the canine, but the molar 
is probably Australopithecine. It resembles those of the South Af¬ 
rican robusfrts group closely, and differs in size and shape from 
tliose of Zinjanthropus, whose remains were found lower dow-n in 
the same site. 

Either Australopithecines coexisted with men w'hen the bottom 
of Bed II was formed; or the teeth, particularly the molar, were 
eroded out of the top of Bed I and found their way into the bot¬ 
tom of Bed II; or else the earliest men of Olduvai had bigger teeth 
than those seen in the genus Homo elsewhere in the world. In my 
opinion the third alternative is virtually impossible. These teeth 
probably tell us nothing about early man in East Africa, 
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A s I o E from the milk teeth just described, the remaining nine 
Specimens or sets of specimens listed at the top of Table 34 seem 
to form a sequence, although no one ebe to my knowledge has in- 
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table 34 

SKELETAL MATERIAL FROM AFRICA SOUTH 
OF AND INCLUDING THE SAHARA 


Country 

Silt 


Matjmal 

^fojfw or ^3Ce 

TviSBJiyikA 

Olduvai 

Early Middle 

2 mitk teeth 

AuBtralopjtheciDe(?) 


Pleu-tocene 


* 

Tan^K^LyilcA 

Olduvai 

EaHy Middle 

L oairaria 

Cbeliian-S Man 


PleistoceDe 



KenyA 

Kanjera 

Uncertain 

4 calvona, 

If, kanmTiantu 



loDE bones 


Cupe Prov- 

SaldanKa Bay 

Upper Pleiffto- 

1 oalvariar 

None given 

imj# 


ccne 

1 piece 
mandible 


N. m^kdcAA 

Broken Kill 

Upper Pleif io- 

2 individuals: ^ 

ff, 



cnne 

I craniucn, 

1 maxUfa, 
long bonee 


Tftii^yikiL 

Lake Eyau 

Upper Plelito- 

Fragments 




oene 

1 ekull 

njiiTtrmt 

EUuopiii 

D\t4 Dawa 

Upper PlelflUv 

Fragment 

None given 


cene 

mozulible 


TraJiBV^ 

Cave of 

Upper Plelato- 

Fragment 

None given 


Heaitha 

eene 

mandible I 


Prov- 

Cape Flata 

Late Upper at 

3 individuals: 

’^Australoid” 

iacs 


poet-PleietOp 

2 eranisj 




eene 

long bones 



Border Cave 

Poat^Pkiato- 

1 adtiit ekele- 

i “Australoid*" 



eene 

ton, 1 infant 


Sud&n 
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terpreted them in this fashion. They begin with what is clearly a 
Homo rectus brain case and end with skeletons that are primi* 
lively sapiens. 

In my opinion this is a Negro line, located in East and South 
Africa, a line which is separated in space, and probably also in 














6 i 4 Africa 

time, from the three specimen at tlie bottom of tlie table, which 
are indubitably Negro. In studying each specimen in turn, we 
must remeniber that East Africa was closer to the sources of more 
rapid evolutionary change in the north than South Africa was, 
and that the farther south one goes, the slower the pace of human 
evolution and the greater the time lag in the procession of FaleO’ 
lithic industries, What happened in the Sudan and West Africa, 
the homelands of the modem Negroes, is still a complete mystery. 


The Chellian-^ Skull from Olduvai 

D u H i N'C bis i960 excavations at Olduvai Louis Leakcv found a 
human skull imBed II, 43 feet above the dividing hne between 
Bed I and Bed II, and in association with hand axes and cleavers 
of the African Chellian industry. Because the tools at that level 
belong to the third of several recogni/.ed stages, the specimen is 
called, temporarily, the Chellian'3 skull of Olduvai. Like the re¬ 
mains below it, this skull was associated with animal hones, in 
this case the bones of full-sized game, which had been broken for 
marrow. Chellian-3 man was apparently a full-scale hunter, 

The skull consists of a faceless calvaria, broken open at the top 
as well as in the base. It has very large brow ridges, a sloping fore¬ 
head, a nuclial crest, and small mastoids: the hallmarks of the 
Homo erectus grade. Its length of aog mm. is excessive, and its 
breadth of about 133 mm. is narrow, for an otherwise large erec¬ 
tus skull. In fact, this breadth dimension would fit the intercondy¬ 
lar breadth of the Heidelberg jaw. Its probable auricular vault 
height of about 109 mm, is low. Its walls arc apparently thick. 
Probably its cranial capacity was between 1,100 and 1,200 cc,, 
nearly equivalent to the capacities of the largest Solo and Sinan¬ 
thropus skulls.* 

However, it differed from both morphologically. Tire brow 
ridges form a double arch when seen from in front and sweep far 
to the rear on either side. Although very much larger and longer, 
these brow ridges resemble tliosc of Steinheim in details of form. 

* Only I tie and brenilth fnea<iiir(;tn«nts Have been published. Tlie other 

are my own, derived fnin a stale plwlojfraph and calmduticms. 
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The index of upper facial flatness, impossible to calculate accu¬ 
rately from present evidence, probably fell within the Caucasoid 
and Negro ranges. This contemporary of Heidelberg and Sinan- 



Ftc. El Fhofii.es : CiEELLiAK A.NI3 Broeen Hcli.. Of thf Bve linns 

of humHn the two Afr^Mi ones are the most poorly repfiesented by fossil 

ipcdmtM, The oldest of whnt seems to be the Congoia line is Ine Chellum 3 sWl 
from Olduv^i, shown here in a resior!!d form. Tlie top of the slnill is miiisiiig but 
enoiigh IS left ol the parielak to make a f&if reeonstnjtEloii. Althou^ Its brow 
ridges Hie heavy, its nuehaJ area is nearly modem in form. The Saldmha skoOcap, 
pnesiHiiebly over 300,000 yenis yoniiger, is essentially the some; and the Broken 
HiU skull* >'ounger still, shows UtUe advance over its predecessors. Unless the dating 
of the last two skulls Is wTOng^ human evoluliaa proceeded at a sruiil’s pace during 
the Middle and Upper Pleistocene in Africa south of the Sahara. {Drawing A after 
Leakey; B altEx a photograph by the author; C after PycrafL) 

thropus (Leakey^ Evernden, and Curtin set the date at 360,000 
years by Argoii-40 analysis) * could have been close to an even 
earlier common ancestor of both Caucasoids and Congoids. 

* Lcakoy, J. F, E^'emJen, and G. H, Curtii; "Ago of Bed I, Olduval Goigie, 
Tanganyika," Nature, Vol. 191, No. 47S/ (1961), pp. 47^—9- 
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It is tempting also to relate CheIUan-3 man to its local prede¬ 
cessor, Zinjanthropns. But In at least two respects Chellian-3 is 
more primitively liominid, or ev'cn pongid, than Zinjanthropiis, or 
indeed any other known Australopithecine. Its nuchal crest, like 
that of Pithecanthropus 4, sits liigher on its occipital bone, and its 
foramen magnum lies farther to the rear in the base of the skull. 
To derive CheUian-3 man from Zinjanthropus would be biologi¬ 
cally impossible. 

We must not let ourselves be misled into interpreting the con¬ 
tinuity of stone implements in Beds I and II of Olduvai Gorge to 
indicate a continuity of tool makerSi—-from Zinjanthropus to Cbel- 
lian-3 man. The crude tools that both beds have in common were 
of a type made all the wav from Morocco to Soutli Africa and from 
Palestine to Indonesia by several kinds of hominids, including, 
no doubt, both Australopithecines and men. But in Bed II, for the 
first time in the Gorge, hand axes appear, and they are the hall¬ 
mark of Western man. Tliese band axes are few in number, com¬ 
pared to the cruder tools, and less skillfully fashioned than those 
made in Europe at the same time. What evidence there is suggests 
that CheUian-3's ancestors had come from farther north in Africa 
and had not evolved from local, East African Australopithecines. 


The Kanjera Specimens ‘ 

I N 1932, the same year in which Louis Leakey found the Kanam 
mandible (see Chapter 7), he also found human remains at Kan¬ 
jera, a neighboring site on the south shore of the Gulf of Kavi- 
rondo, Lake Victoria Nyanza, Kanjera is the type site of the Kan- 
jeran Flusiat period, the third in the East African sequence, be- 
lieveti to correspond roughly to the Riss glaciation in Europe. 

Three of the four specimens had weathered out and were lying 
on the surface, but one of them, Kanjera 3, was still partly im¬ 
bedded in the ground. All were covered with a crust of the gray¬ 
ish, calcified sand in which Number 3 had Iain. All four were 
equally mineralized, and had the same fluorine content as the 

» Leakey: The Sloiw Age Rocej of (Oifqui: Oxford Univeisity Press^ 

193s). 
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animal bones that accompanied them.* They were also appar¬ 
ently. but not positively, associated with late Acheulian hand 
axes. We do not know the exact age of the Kaiijeran fauna, nor do 
we know when hand axes ceased to be made in Kenya. If, as now 
seems likely, the luiman specimens belong to the geological setting 
to which they have been attributed, they are probably of Upper 
Pleistocene date. But they could be only 40,000 to 30,000 years 
old. Or they could be of an earlier date, or possibly intrusive. No 
one really knows, which is unfortunate because they are anatomi¬ 
cally unique. 

Number 1, consisting of seven fragments, covers most of the 
sagittal profile of the brain case, except for its base, and also in¬ 
cludes pieces of a zygomatic bone and maxilla. Number z is rep¬ 
resented by three small pieces of parietal. Number 3, like Num¬ 
ber i, consists of seven pieces of vault, although tliey are less com¬ 
plete and the bones do not all articulate. Number 4 is a piece of 
frontal bone with nasion intact, and a smaller piece of vault. 

The first three specimens are thick-walled, the fourth thin. 
Numbers 1 and 3 are long, narrow, and low-vaulted,* with deeply 
curved frontal and occipital bones and a flat profile on top. Num¬ 
bers X and 3 lack brow ridges and have a general infantile ap¬ 
pearance whereas Number 4. the thin bone, has moderately 
strong brow ridges. Inside the frontal of Number i an extensive 
sagittal crest served as an internal brace. The left frontal bone of 
Number 3 has a high temporal crest, indicating a heavy jaw mus¬ 
culature. In Numbers 1 and 4 nasion is placed high and the nasal 
bones could not Itave been excessively broad, at least at the root 
of the nose. The zygomatic and maxillary fragments of Numixer 1 
are small and slight, with a canine fossa. The endocranial cast 
shows an enlarged area striata (the visual region of the occipital 
lobes) and an ill-filled parietal region, as in the Homo erectus 
specimens from Java and China and in some modern Australian 
aboriginal skulls. 

The capacities of Numbers 1 and 3 have been estimated at 
1.350 *0 1.400 oc,, and these figures, along with the morphology 

^K. F. Oakiey: Phiftkd AMhropolfg^ tn the Britiih Maifam (Londea, 

* The jiccCMtittnicted Ipn^th and hr^dth dimi-Asidiu of Number 1 are ifl7 nun. 
and 137 mm.- the CToniai index Is only Tise i-ompariblc Bgtiies for Number 3 
are 20S mm., 14^^ and 67 mm. 
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of tlie skulU, mark them as sapiens^ Without more of the faces and 
with no teeth available for studv% it is difficult to give tJiem a racial 
designation, but they fit the category of Negro more than any 
other. A perfectly modem toe phalanx; associated with Number 3, 
three pieces of rib belonging apparently to Number 2, and a fe¬ 
mur shaft found near Number 3 arc all modem, although ra¬ 
cially undiagnostic. 

Whatever their date^ these specimens are a primitive grade of 
Hotuo sapien^j and are probably Negro. As the femur was full- 
sized p they were presumably not Pygmies. 


The Saldanha Bmj Sktdlc^p * 

The Saldanha Bay skullcap was diseovered in 1953 by Ronald 
Singer and Keith Jolly in a huge bed of fossil animal bones at 
Elandsfontein Farm, 15 miles east of Saldanha Bay and about 90 
miles north of Capetown. Along with it were found many stone 
implementsp including both hand axes and flake tools. A piece of 
mandible was later found in the same site and attributed to the 
sarne individual. 

The date of the skull has not yet been firmly established. On the 

R. Drennan; "A PreltminaTv on the Sald^inha Siciall,” SAJS, Vol. 

No. 1 (i 9S3K pp^ 7-11 

Djennnn: Tht SsJdanha SfcuU arid its Assoeiations/' Nature, Vol 17^, No. 

4383 (i&sahpp ^ ^ . x 

Di^niuin; “Saldflnha Mao and his AssoeiaUons, AA, VoL 56, No. 5 

pp. 879-84^ 

R. Singer; Saldanha Skull from ITopcMd, South Africa," AjPA, Vol. la, 

No. 3 {ift54)t PP ^4S-6a. 

Drennan and Singer: “A Mandihubr Fragment, Fiobably of the Saldanha 
Skull/' Nature, Vol. i75n No. 4452 C PP 364-S, 

A- Mabull: "ConmorplKilngj^ Arthaeoh^gy, and Anlliropnlogy fiom Bok Bail 
Dnirling Distri^. Cape Fimhiee I, Physiography and Surface Deposits/' SAAB, 
VuL 10, No. 39 (1955). pp- ^5"^' 

Singer; "Man and Mammak in South Afriesi,” IFSl. Vd, 1 (pp- laa-^o. 
Singer; "InvesUgatkms at the Hopefield Site/' FTPA^ 1957, pp. 173-^. 

Singers “The Rhoflesian, Florisbad, and Saldauha Skulls/' NC, iggS, pp, S 2 -& 2 - 
Singer: New FossU Sites at Langebaanweg (South Africa}* CA, Vot^ 2, 

No. 4 (igSiK ppi 385-7- 

Singer and R. Crawford: “ArchaealogiLal Discoveries at HopeBeld,” /RAT, 
Vol. Sa. Part 1 (1958). pp- 

Oalcley: “Dating the Stages of Honilnid Evolution/' The Leech, Vol aS, Nos. 

3. 4 . 5 (1958). PP' 
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basi5 of faunal associations, confim^ked by fluorine tests, it could 
be 100,000 jears old, but on the basis of associated artifacts it 
could be no more than 40,000 years old/ For present purposes 
it makes little difference which of these dates is cxjrrectp because 
Saldanha man lived, in either case^ betw^een the dates of Chel- 
lian-3 man and Ehodesian man, and forms a dose anatomical 
link with them. 

The Saldanha Bay specimen is a skullcap reconstructed from 
twenty-seven pieces and completely lacking a base except for two 
triangular fragments of the occipital squama, situated on either 
side of the center line. Although the cranial capacity' cannot be 
measured exactly. Singer places it bettveen 1,500 and 1,250 cc., a 
little over the estimated figure for the ChelHan-3 skullcap, which 
it closely resembles morphologically. In grade it is also equivalent 
to the larger skulleaps from Solo and Chonkoutien, and is a classic 
example of //om 0 erectus. 

Its sagittal profile is very much like that of Chellian-3, except 
that its brow ridges and occipital region are a little less protuber¬ 
ant. It is somewhat shorter (200 mm. as compared to 209 mm.) 
and probably broader (i44(?) mm. as compared to 134(?) 
mm.), but the vault height above the glabella-op is thion line is ap¬ 
parently the same in both specimens (84 mm.). Like those of 
ChelIian-3, its brow ridges sweep back laterally, and its index of 
upper facial flatness, about 20, is somewhat high for modem Ne¬ 
groes but normal for Caucasoids. 

The piece of mandible consists of the upper foru^ard half of the 
ascending ramus, including the coracoid process and the nutrient 
foramen. As reconstructed by Singer, it extends onto the body of 
the right condyle and down to within 10 mm. of the lower margin 

»Singer ( bai cf]iiJiied llie fauna at and ihat of the vip[wr of 

two IcvtU at a vtary riich neaiby site^ LaEi^ob9dn5:weg^ wliiczh h Late Middle to 
Early Upper Plclsloccnt. On tlie otlicr band, the accompanyrng Fauresmith oiti' 
facts, whkb inolodc bot!i very ktr^ band axes and Nfiddlc Stone Age flakes, seem 
to indicate a later dale. AeOOrdEng lo Oakley (1958), ibe impleinenls repiesent a 
tnnsftipn from one induitry to another ralher than a seqtience of rv^-o distbiot 
culture.^. This particular loc^ forni oF the Faunewiith culture has been assigned 
rbe same geiwral date as a foJE^^t-cuhurc E::alli!d Sango^inH wbieh wai given a 
Carbon'14 dale of about 40,000 wars a.go. The Lamont Laboratoiy Jias produced 
oiw date of 41,000 ± 3,4500 b.c. (L-399 C), wbichn it advises, should be used with 
eauUon. 
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of the jawbone. The ascending ramus was therefore about 57 mni. 
high and 47 mm. wide« It was not high, and it rose at nearly a 
right angle from the body of the mandible. The coracoid process 
slopes forM’ard, as in Heidelberg, rather than backward, as in TeiH' 
efine and Sinanthropus. In general, it closely resembled the cor¬ 
responding portion of the Heidelberg jaw, but it is thinner by 
1 mm. to 4 mm, at all points that can be measured. 

The Saidanha Bar* skullcap and mandible patently come from 
the same line as Chellian-3, although the Saldanha Bay specimen 
is ser’eral hundreds of thousands of years younger. This line re¬ 
sembles the Caucasoid much more closely than it does tire Austra¬ 
loid, Mongoloid, or Capoid. The degree of its resemblance to the 
Congoids will be seen once we have examined other specimens 
that still have facial bones, particularly that of the Broken Hill 
skull, otherwise known as Rlrodesian man. 


The Broken Hill or Rhodesian Specimens' 

The Broken Hill skull, also known as Homo rkodesiensis, or Rho¬ 
desian man, was discovered in 1921 in the course of mining opera- 

* F, A. Bather, W. PyCTift, tt al: Rhod^dan AJetn and Am^cieited 
( Londofk: BritLih MuMurn [KiiluraJ HLstorj^l; 195&), including: 

W. F. Pyctaft: "^DeKrripHpn of the ttiinian Heinainii/' pp. 1-51. 

G- Eliot SmilbL "Endocranial CaA" pp. 55*^® ■ 

M, Yoai'sle^^: ‘'Rjitholoj^ of ttie Left TcniponiJ Bone/' pp. 
j: T. Carter; 'Toeth of BJsodesum Man,” pp, 64-5. 

H. A. Smith; "AsswiatMl Slone [niplcmenti>/' pp. 66-^. 

A. T- IIopwtXHi: "'MainmalLii/" pp. 70-3- 
Dr M. A- BnlL-i "Aves,"' p, 74* 

\\\ E. Swinioo: “ReptfliaH'* p. 7 S’ 

A. HrdlE^ka: 'The Skeletal RciiiaiTis of Eady Man/' SMC, Vol. S3 {i93ol, pp- 
^^44 

Fp Wcldcnrcich: 'The SfcuU of Smaiiffirtipu? pekinen^iic"* "Some Farticwlm of 
Skull.. r 

J. D, Clark, ot 3I; “Mew Studies on Rbfidesian Miin^ JRAI, Vol. 77, Pi. 1 
{i& 47 )> pp- 7 - 33 ’ 

Clark: "Further Excavalious al Broken Hill, M, Rhodesia/' JKAf^ VoL 89, Ft. 2 

(196a}, pp, 201-32. 

Oaklet': Mens Evidence flegffrdfFig Ritod'ejifin (Brok^rn ffiJJ) {New York: 
Paper read at Viking Foundatioii Confereitce^ June ao, 1950) r 

Oakley: The DiiHng of ihe Broken Hill, Florisbad, and Saldanha Skulb/‘ 
FTP A, iQSSr pp tG-S- 

Oakleys "Physical Anthropology in ihe British Museum " 

Singer: ^'The Bbodcsian^ Florisbad., and Saldanha SlfuUs/* 
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dons at the Broken Hill Mine, Northern Bhodesia. The mine then 
consisted of two kopjes or hills composed of lead and zinc ones. 
The mining procedure was simply to break up the rock and carry 
it to the smelters. In 1907 the miners cut a hole through Kopje 1 
and found inside it a pocket full of animal bones. As these were 
highly mineralized, they were smelted. Only in igai did the min¬ 
ers notice human bones among them,-and some of these were 
saved. 

The principal specimen is a virtually complete cranium that 
came from the very bottom of the deep pit at the end of the cave. 
In the same general area one tibia and one clavicle were also 
found, but the clavicle was later lost. Higher vip in the main shaft 
and some distance away were found one broken cs coxae or pelvic 
bone, one sacrum, pieces of two femora, the distal end of a tibia, 
and the distal half of a humerus, as well as a piece of a second 
maxilla with the right second and third molars in place. There is 
no assurance that any of these bones go together, even in the case 
of the tibia found with the skull, but they are all of roughly the 
same age.' 

The associated artifacts are flake tools of an industry known as 
Proto-Stillbay to Stillbay, one of a series of African flake cultures 
of the so-called Middle Stone Age. Similar tools were found by 
Desmond Clark and his associates in a trench dug in the front of 
the kopje. They come from the end of the Lower Gamblian Pluvial 
period, about 23,000 b.c.' 

The associated fauna contains only species still in existence, 
with two exceptions; a rhinoceros (Diceros whifei Chubb), and a 
serval cat (Leptailums hintoni), both of which could have be¬ 
come extinct only recently. 

The late Alel Hrdlicka, who was given neither to overstatement 

^ Al Erst it believed that the stmll and the other bone^ were of different 
ages bccmi^c tK^ ?kull wan found in lead ore and the brnipj! in idnc oie, Siihse- 
quent snaly'sw showed that both sktiU ^d botief were impregnated with dne, 
and therefore the mineral in which each lav simply rtflcctctl its eventual position 
in the cave (Oakley, Still further analysLi indicated that the nitrogen eon- 

t€>nt of the skull aikd that uf the hones are the and so in the age of both 

(Ookley. 1955K 

" J. D. Clafk (1947^ 1960) determined this date by eoniparing the finds far the 
trench with the previously established sequence at another Rhodtskn site, 
Mumbwa Cave, 
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nor to dispkys of uobridied emotion, called the Broken Hill skull 
"a comet of man’s prehistory."'’ In 1930, when he made this pro¬ 
nouncement, Solo, Saldanhii, Zinjanthropus, and CbeUian-3 had 
not yet been discovered and Sinanthropus was being chiseled 
from its breccia. Tliirty years later, the Broken Hill skull is still un¬ 
usual in appearance, probably because it is the only complete 
skull of its evolutionary grade that we have. Also, it shows an in¬ 
congruous comhination of archaic and modem, brutal and deli¬ 
cate features, which label it a tired-looking peripheral survivor of 
an ancient and vigorous race of very primitive men. 

In general moiphology. Broken Hill closely resembles both 
Chellian-3 and Saldanha. it is as long as Chellian-3 and as broad 
as Saldanha. Its auricular height was less than Chellian-3’s 
(105 as compared with ca. 109 mm.), but its projected height 
above the glabello-opisthion line was greater (83 as compared 
w'ith 79 CO. mm.) The reason for these contradictions in the two 
height measurements is that in the Broken Hill skull, as in Sal¬ 
danha, the nuchal crest is set lower on the occipital bone than in 
Chellian-3. 

The cranial capacity of the Rhodesian skull is i,i8o cc,, a little 
more than that of any other Homo erecitts specimen we liave yet 
seen, if the reconstructed figures for fragmentary skulls are cor¬ 
rect. Its internal dimensions' match Solos; die Rhodesian skull, 
however, is internally higher, but by only about 4mm. 

As the skull had been protected in the cave, it was not weath¬ 
ered or battered internally or externally. Because nearly all tlie 
right side of the base had been broken off at the time of discovery, 
Mr. Barlow of the British Museum, a peerless technician, was 
able to make a ijcrfect endocranial cast, which was studied by the 
distinguished brain specialist Sfr Eliot Smith. 

Sir Eliot found that the track of tlie middle meningeal artery 
was simple, as in Sitiantliropus, Solo, and Teniehne, but that its 
anterior branch was large. There is a large Si lvian crest, and the 
prefrontal, upper parietal, and lower temporal areas of the cortex 
were poorlv developed in comparison with tliose of living men 
and of the Neanderthals. The imprint of the I>asal surface of the 

• Knlliclc^k; "The Sktlcfiil Rtriiiiirw , . , " p. 

^ Length is 173 tniU-: breadth is 136 3 >>*"‘1 “nJ ^ 
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cerebellum sbow^ that its lobes were more rounded and bent far¬ 
ther downward than in Solo. 

The imprint of the pituitary fossa indicates a sella turcica of 
about the same size as that of Solo Ji (zo by 20 mm.)- fhe 
basal portion of the sphenoid bone was in perfect condition and 
the sella turcica easily visible, neither the shape nor the size of 
the seat of the pituitary' is open to (question. 

The bones of the cranial vault are thinner than Saldanha's, the 
thickness of the right parietal ranging only from 6 to 10 mm* Next 
to Chellian-3^ the Ehodesiao specimen has the broadest, most 



Fig. 8s Phofu-es; a Possible lVeghO Lu^e—Bmoeen Hux, Cape Flats, am 
Bowiea Cav’e. The inodtm Negroes iq hate evolved in Weit Africa and tha 
Sudaii, where wc biive no Negro skulls of Plelslocene age. In East and South 
Africa a nimiber of skulls have been found wbieh are upparentiy of early post- 
Plelstoceoe dale. Of thes^? the most authentic seem to be the Cape Flats imd 
Border Cave skulls. These two are apparenUy earlier thin the first Bushman re- 
main^ lo those regtons> and diey may provide a continuily between tbe Breken Hill 
skull, which w'as rnorphologically Gonggid, and a primitive Negro population which 
preceded the anccStoi? of the Bushmen in South Africa- (Drawing A after Fycrafc^ 
iSiSi B after A. Keith, 1&51; C after Cookep Malan. and WelSsp 194s and is^o-) 


massivo brow ridges of any human sfeuU yet founds they match 
those of Zinjanthropus.* In form the Rhodesian brow ridges 
closely resemble those of Chellian-3 and Saldanha, sweeping fax 
backward to either side* 

Before we study the most remarkable part of the Rhodesian 
skulk its face, let us consider the teeth. The right lateral incisor 
had been lost during the individuars lifetime; both right premo^ 
lars, the left second premolar, the left first molar, and the third 

*The wid!h &nd ihtckm^ss of the bmw ridges of ClicllLaii-3 gie, Icnlarivtly^ 
147 by ^3 mm-; of Saldanhn., by 2V mm.; of Bkideskn map, 140 by M mm.- 
and of Zinjintbropus cq. 140 by ca. 20 mm. 
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right molar liad been reduced by a combination of caries and at¬ 
trition to mere shells, and the right canine had been worn or 
broken to a stub, (For the dimensions of the other nine teeth, see 
Table 39.) 

The measurable teeth are as large as those of Sinantliropns, and 
one of them, the right upper second molar, is larger dian the cor¬ 
responding tooth of Pithecanthropus 4- The Rhodesian teeth are 
also larger tlian the tlrree upper teeth from Tangier, The Rhode¬ 
sian front teeth, from the upper lateral incisors to the first upper 
premolars, are as large as those of Zinjanthropus or larger; the re¬ 
maining teeth, from the second upper preniolar to the third molar, 
are snialler.The length of the outer dental arc, from third molar to 
third molar, is 1^5 mm. in the Rhodesian skull and 195 nim. in 
Zinjanthropus. The dental equipment of Rhodesian man was as 
rnassivc ^ that of othcT Hotup 

As ui Smanthtopus and most modeni in di viduaJs, the first mo¬ 
lars the largest and the tliird molars the smallest. The Kho- 
desiao molars were taurodont. There is no e^ndence of a oingii- 
Inm, Carabolli s cusp, or otlier nniisua! excrescences, and as far as 
we can tell the incisors were not markedly shoveledt if they were 
shoveled at all. A Flower s index of 44.^ makes Rhodesian man 
megadont^ In general these teeth resemhle those of modern Ne^ 
groes more than those of any otlier race. 

As in Zinjanthropus and the Neanderthals p the palate of the 
Rhodesian skull is perched far forward of the middle portion of 
the skull base. Although this po 5 iition indicates a considerable 
total faciai prognathism^ the face itself is so long tliat the principal 
inclination of the upper jaw is do^ATiward. The upper face height, 
03 mm.^ is the greatest recorded for any fossil skull, except for the 
Neandertlial La Ferrassie male, whose face may have been 3 mm. 
longer. Weidenreich's reconstruction of Pithecanthropus 4 has 
an upper face height of only S9 mm. 

On the other hand, Rhodesian mans bizygomatic diameter of 
143 mm* is not remarkable. The same figure is found for the Cro- 
Magnon skull. Rhodesian man did not need flaring zj'gomatic 
arches hc?cause the forw-^ard position of his face left enough room 
behind his eve sockets to accommodate his temporal muscle bun¬ 
dles, despite heavy chewing. This does not mean that his orbits 
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were shallow like those of Sinanthropus. They were high, wide, 
and deep—as far as I know the largest orbits yet found in Homo. 

Like the Neanderthals lie had a puffy facial surface, without 
canine fossae. In the frontal index of facial flatness and in the 
simotic index (reflecting the arching of the nasal bones at their 
root), the Rhodesian skull falls within the Caucasoid range, and 
in the third or rhinial index of facial flatness it resembles the an¬ 
cient Egyptians and approaches the means of published series of 
living Negroes, In the fourth or premaxi liar index of facial flatness 
it leaves all modern populations far behind it. In other words, this 
face is Caucasoid in its upper portion, Congoid in the middle, 
and virtually pongid below. On the whole this face is mostly 
Negro. 

The tibia, which was found in the bottom of the cave with the 
skull, resembles that of a modern Negro in all essential details, 
and indicates a stature of about five feet seven inches (169.5 cm.). 

The paLite of a second individual, recovered from the front of 
the cave, consists of the lower half of the right maxillary bone, 
with the posterior half of the right second molar and the entire 
right third molar still emliedded in it. The outer surface of this 
piece of bone has been scraped off except for that portion imme¬ 
diately over the third molar. The maxillary height, from the base 
of the nasal cavity to prosthion, was 34 mm., compared to 35 mm. 
for the skull. This difference indicates either that the Rhodesian 
male population was variable in upper jaw height, that this palatal 
fragment belonged to a female, or that this palate may not have 
been that of a member of the Rhodesian population. Its third mo¬ 
lar is even larger than that of the corresponding tooth in the Rho¬ 
desian skuU, which it resembles in form,’ 

In the debris from the front of the cave were also found two 
fragments of pelvic bone, a right and a left, which belonged to 
two individuals. The right one is modem in ty^e whereas the left 
one has a number of peculiarities, including a high ilium and a 
shallow acetabulum, which led Pycraft * to assign not only this 
bone but aho Rhodesian man as a whole to a new' genus, Cijphan-’ 
ihropus rhodesienst? Woodward (Stooping Man). This designa- 

* Length Ij 10 inTn-: breadHi, ix min- 

* Fycraft: £i-f thi' Human 
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tion has been ignored by subsequent authors. Also available are a 
small sacrum, the lower portion of a large humerus, and parts of 
two femora from different indiWduals. None of these bones devi¬ 
ate conspicuously from those of modem Negroes. 

The Cranial Fragments from Lake Eijasi, Tanganyika * 

A N o T H E B specimen from East Africa probably belongs to the 
same category as Rliodesian man, if it can be given any taxo¬ 
nomic position. It is the so-called Africanthrapus Jijflrejisis dis¬ 
covered by Ludwig Kohl-Larseo on the shore of Labe Tangan- 
j-ika, in 1905 and 1938.* 

Eyasi man, as tliis specimen may be called, consisted of over 
hvo hundred scraps of skull, probably belonging to as many as 
three individuals, which Weinert painstakingly fitted together, fi¬ 
nally producing a complete brain case. It was lost when Kiel was 
bombed during World War 11 , and we have only Weidenreichs 
estimate' that it was probably a member of the Rhodesian popu¬ 
lation and a female. Animal bones and stone tools were found on 
the surface with tlie skull fragments. But as chemical tests of the 
human bones cannot be made, the specimen cannot be dated. 


The Mandibular Fragment from Dire Dawa, Ethiopia * 

IN 3923 the dean of French prehistoiians, the late Abbe Henri 
Breuil, found a piece of human mandible in the so-called Porcu¬ 
pine Cave in the hill of Balia, two kilometers from the Ethiopian 
city of Dire Dawa. Although the floor of the cave contained a 
number of industries, the mandible, which was fossilized, was 

Hr WeinerEp W, B^^uecrneijptcr, and A. Remnne: "’Afrieflnthropns njurciuds, 
Beschrei^ung und phylclische EinonlniiTig des cjsten AfFeruncnschWi aiis Ofita- 
friksi " Z/A/uA, VdI. 38 1 1940 )p pp- 

® The generic name wtu mbsequeotly dropped beenuse it had 

already been assigned, equally without jmtificiitioo, to the Floilsbad cranial 
fmgment. 

■ WDidenreicht "The Skitil of Sinanfhropm p. iai. 

• li. Breud, P. TeilKiud de ChmrdJTi, and P. Wemert: ”Le Pal^lithiqve dii 
Harmr,” L’Afi^h, Vol, 53, No. 3-4 ( 19 sO. pP 

Vslbis; “La Mandibole Humalne FossUe de La Grotte dii Port-fipic prfea Dir^ 
Dauoa (Abywinleh” Vol. 55. No. 3-4 < 195O. PP- 231-8. 
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probably of the same age as the Stillbay implements; these are 
similar to those found at Broken Hill. 

The mandible consists of a piece of the right branch extending 
from the first premolar past the third molar, and lacking both sym¬ 
physis and ascending ramus* Enough is left, however, for us to see 
that it was a large jaw, in the size range of Heidelberg, the North 
African mandibles of the Temefine-Tangier line, the larger Sinan¬ 
thropus mandibles, and those of some of the Neanderthals** 

The teeth arc in poor shape, with most of the enamel and den¬ 
tine gone from the crowns. Their measurements, published by 
Vallois,^ are individually within the modem range and smaller 
than those of the Broken Hill skulL^ Yet Vallois finds a total length 
of the premolar-molar row, from the front of the first premolar to 
the back of the third molar, of mm., the same as for Heidel¬ 
berg, and more than tire figure for Broken Hill. 

Although this mandible is classified in the literature as that of a 
Neanderthal, I see no justification for this label, nor can I find any 
clue to its actual relationship. It is included here in the ChelIian-3 
to Rhodesian group solely because of its geographical and cul¬ 
tural position. 

The Mandible from the Cave of Hearths* 

IN the Cave of Hearths at Makapansgat, Transvaal, the scene of 
Australopithecine discoveries, Raymond Dart found, in J 947 » ^ 
human mandible cemented in red breccia and associated with the 

* At the level of the tnentd foromcn its hef^t is 34,0 iww., its thicknesi 
mnt*, and its rebusticity index 47.9. 

^ MBTitilbuJc . . - de Dire Dawa." 

* The I>Ire loolb ineasiunemeQts are: 
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* P. A. Dart 3 "The First 

Human Mandible from 

the Cfivo 

of Hearths, 


Makapansgat/' Vol. Np. li (PP- 

P, V. Tobias- “The Kan^nn Jaw/' Nature, VoJ. 185. Kq. 4714 (i960), pp. 
946-7, 

Tobisis: "Early Mrmbers of ib^ Genui Honao in Africa,” in G. Kuith. ed.: 
E^^uifon cinri jiointnijdltonp Feststbrift 3SJiini 60. Gebudsliig voa D. G. Heb«ier 
(Slutlgan; C. Fischer Vcibg; 1961). 
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final t)’pe of hand asres known in South Africa. It probably dates 
to about 40,000 >'ears ago, plus or minus 10,000 years,* and it was 
certainly no more recent than the Broken Hill skull. 

It consists of a piece of the symphysis and right body of a man¬ 
dible, running from the socket of the lower left median incisor to 
the place where the right lower third molar would have been bad 
it erupted. Only the first premolar, first molar, and second molar 
are presei^-ed, the other teeth being represented by broken roots, 
or having been lost. As the first molar was worn and the second 
molar mint-fresh and crisp-cusped. Dart gives the specimen’s age 
as tw*elve. 

It is a stout little mandible, probably chinless, with an angle of 
inclination of about 63“, which places it in the same class as Ter- 
nefine 1, Sinanthropus G, and Heidel 1 >erg,* Morphologically it 
show's no distinctive features. It has only one foramen on its re¬ 
maining side, and no toms mandibularis. 

The three teeth are too small to match the upper teeth of Broken 
Hill man, and smaller than those of the Temefine-Tangier folk of 
North Africa; their closest counterparts are in the Heidelberg 
jaw'® The first lower premolar is pointed and looks like a canine, 
with a very low buccal cusp. The molars are plain, without wrin¬ 
kles or cingulums, and the second molar has a standard Y-5 cusp 
pattern. 

This mandible and its teeth probably belong to the Chellian-3 
to Rhodesian group, However, if I were to see it without know ing 
w'here it came from, I would probably guess that it was of Euro¬ 
pean origin, and set the time at the Third Interglacial. 

* I arriv? at general tJare by ixinipatison with the loiovvn dates of dther 
sites in East and South Africa, In the Cave of Heartlii itself a Middle Slone Age 
level was given a Carboii-14 date oF B.P. tC-gas), Libby gives 

Middle Stone Age IH a date of 9,650 ^ 700 (C^) . 

^ At the Ifivef of the first molar the height is 25,5 inin., the thiebiess iS-U nun,; 
the index of robustidty 47.9. The indices of nobitstkit}' are 54.5 fur the ^Tiiphy- 
seal region and 46,4 for the region of the mental foramen. The bunn cOnftitiJtiiig 
the chili region had been scraped off- 
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The Cape Flats Skull 

The line that we have tried to trace, from Kenya to Cape¬ 
town and from the Early Middle Pleistocene to almost the end of 
the Upper Pleistocene, must have survived into the Recent period. 
Very likely it evoh'ed eventually from a subspecies of Homo erec^ 
tus into a subspecies of ilomo sapiens, either by a purely local evo- 
Uitiooary process or by gene flow from outside. It may even ha\'e 
been wholly absorbed into another line. I think that we can rule 
Out independent mutation as the cause of change, because the 
territory inhabited by this ancient line is fully exposed to contacts 
from the north. 

Because South Africa is the most remote and isolated part of the 
continent next to the rain forest, from which no pertinent infor¬ 
mation is available^it is tliere tJiat W'C may expect to find survi¬ 
vors of the CheIlian-3 Rhodesian line in post-Pleistocene time. 
During the last half century a number of local archaeologists, 
both amateur and professional, have found hundreds of buried 
skeletons, mostly in rock shelters, which date from shortly after 
the end of the Pleistocene to the time when Dutch gin bottles ap¬ 
pear amid the cultural debris, and after. Most of these finds are 
difficult to date, and some are actually post-Dutch, but among 
tliem it may be possible to locate w'haf we are looking for. 

This search is not helped by the fact that, except for Ronald 
Singer, apparently everyone who has w-orked with this material 
assumes that all skeletons found in South Africa, whatever their 
antiquity, must in some way be ancestral to the living Bushmen, 
Hottentots, and Korana (a kind of Hottentot), all of whom, in 
their opinion, were autochthonous.^ However, there is an alterna¬ 
tive theory of the origin of the Capoids: that they came from the 
north in postglacial times. \Vilh this in mind, we can examine 
each of the postglacial South African skulls critically to see if some 
of them are not only early in date but also racially non-Capoid. A 
number of non-Gapoid skulls are indeed available. They have 

T Singer: 'The Bosfcop ‘Race’ Problem," MAN. Voi. gS. Art. No. 832 (igeBj 

pp. i-S, 
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been set aside by tlie South African anthropologists and classified 
as “Australoid" or "gerontomorphic," Two of them seem to be of 
moderate antiquity- these are the skulls from Cape Flats and the 
Border Cave. 

In 1929 M, L. Drennan discovered an open-air site at Cape 
Flats, near Capetown, whicli contained, at a depth of three feet, 
the remains of three individuals, one skull of which has been 
partly described.* it was found without fauna in a deposit con¬ 
taining Stillbay flake tools, hut there were also Wilton implements 
in the neighborhood. Stillbay tools are the kind associated with 
Broken flill, and Wilton is a local Capstan derivative made by 
Bushmen. In South Africa the Middle Stone Age continued as late 
as 5,000 years ago,* and the Cape Flats site could have been, but 
was not necessarily, of that late. 

The Cape Flats skull is long and narrow, with a cranial capacity 
of 1,230 cc., the same as Saldanlia's and slightly less than Broken 
Hill’s, and its vault is hut two millimeters higher than the latter's. 
According to Drennan, the endocranial cast reveals the same 
pnmitivc features seen in the Broken Hill skull. So far it indicates 
little or no advance in the shape of the brain of the line to which 
it seems to belong. But the external morjihology of the brain case 
is more modem. 

The brow ridges, although heavy and sweeping backw'ard, are 
smaller than those of the earlier skulls. The brain case is angular, 
but in contour it is modem. Indeed, it generally resembles some 
Australian skulls, but it also looks somewhat like Steinheim. The 
face is long but not in the same class as the Broken Hill face, and 
in the degree of facial flatness, w'hich cannot lie measured without 
access to the original specimen, it follows the Bhodesian pattern 
of combining Caucasoid and Negro. The lower jaw has a chin. 

Unfortunately no incisor teeth w-ere pre-sers-ed in cjtl:Ler jaw. 
There are five upper teeth, from canine to first molar, and six low¬ 
ers, from canine to third molar. The upper teeth are smaller than 

^ DrEnn:iiii "An AuJiLralold SlhulJ fmin Cupe JHAi, Vot. ^ [ toaab 

p. 417 . 

A. K«ith; .Vci«i Di^coneHct Rehling lo the Anlifiuit^ of .Wctfi {Lcmdirn: Wil¬ 
liams it Norgaie; igoOi PF- ^40-s. 

“ A .Vtiddlu Stone Age djite (nun tlio HaUuy ll iile is 4,4ija — 150 B.P, fllM-34). 
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those in the Broken Hill skull, and the lowers match tliose from tlie 
mandible of the Cave of Hearths. All fall within the modem Ne¬ 
gro range. 

As Drennan pointed out, this skull does not resemble that of a 
modem South African Bantu, but there is no reason for it to do 
so. The Bantu are as recent as the Boers In South Africa, and this 
skull may well be old enough to have antedated the arrival of the 
ancestors of the Bushmen. If that is the case, then this skuU may 
represent a descendant of the ChelUan-3 to Broken Hill line wliich 
had crossed tlie sapiens threshold but had not evolved very much 
further and had lingered on in South Africa, to be eventually ab¬ 
sorbed by die oncoming ancestors of the living Bushmen. 


The Border Cace Skull ’ 

I N 1934 Raymond Dart dug a trench in a cave on the border be¬ 
tween Sw'a^iland and Zululand (because it is on the border it is 
called the Border Cave), and in 1940 W. E. Horton of Xsoko, 
Swaziland, while continuing the excavation, found a human fron¬ 
tal bone in a late Stillbay cultural context. Further excavations 
and screening in 1941 yielded additional pieces of the skull, which 
is still fragmentary, consisting mostly of a frontal bone and parts 
of a left parietal, temporal, and occipital. Its basic measurements 
are given in Table 37. 

The Border Cave skull is aoo cc, larger than the Cape Flats skull 
and has a vault 8 mm. higher. Its brow ridges are still large, and 
its general morphology is as expected if the Chellian-3 to Rhode¬ 
sian line continued to evolve past the Cape Flats grade. It looks 
no more like a Bushman than did the late Mrs. Jones, with whose 
remark we began this chapter. 

Writing before the discovery of the ClieUiaE-3 skull, Briggs saw 
in the Border Cave cranial vault a resemblance to the Mouillians 

’ H. B. Cooke, B. D, Malnn, and L, H. Wells: "Fossil Man in the Lembobo 
Mountains, South Africn; the Border Cave, Inp^avuma Dtstrict, Zululand," Mort, 
Vol, 45, Art. Mo. 3 (i 945 ). PP- 

Wells; "Phologiaphs with Mote: The Border Ca™ Skull," AJPA, Vol. S, No, a 
(i 95 o>, PP- a 4 »- 3 ‘ 
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of Afalou-boii-RhummeK^ His interpretation does not conflict witli 
mine, however, because in the part of the skull represented by the 
Border Cave specimen Caucasoids {inclnding the Mouillians) 
and Congoids have much in common. Ronald Singer, the dis- 
coverer of the Saldanha Bay skull, pennits me to say that he is not 
convinced that either the Cape Flats or the Border Cave skull be¬ 
longs to any group ancestral to the Bushman.* 

There can be httle doubt that the Cape Flats and Border Cave 
skulls were those of Negroes, and the Cape Flats skull had not 
evolved far beyond the erectus-sapiens threshold. We can inter¬ 
pret the presence of these skulls in South Africa in post-Pleisto- 
cene time in two ways. Either they represent an invasion or infil¬ 
tration of Negroes from the norths along with the complex of cat¬ 
tle-breeding and metal-nsing which gave rise to the culture of the 
Hottentots; or else they were the remnants of a local population 
that had evolved from the CheUian 3-Saldanha-BToken Hill line 
into a local race of Negroes, one which became extinct by absorp¬ 
tion into the ranks of the invaderSn* 

Whether or not a local race of Negroes evolved in South Africa 
before the ancestors of the Bushmen arrived has little to do with 
the origin of the Congoids as a subspecies. South Africa was not 
the principal center of the evolution of that or any other subspe¬ 
cies. The Negro home has traditionally been West Africa, a part 
of the Dark Continent from which we have not a single scrap of 
evidence. 

* Bripps.^ "The Stone Ajje Races of Noilti .Africa," p. 65. 

* Pcrtonil cooinfiunicnHon, Januiity iS. 19S2. 

* Tn tKtt Second fnterprcf.ibon may be added a piece nf e\idence wnrihy only 

of a footiwte. In or about 1341 a nnhiralist named E. Jones excavated a 
nearly complete skeleton in n gorge of the Tn^ela River in Natal. It wsis buried 
in wamn moist acid soil of a type to the present lion of hone for more 

Iban a Jew centurfes. FiiTlbermoiep the burial was accompanEed by ostrich 

beads of Buslunnn hpe, which would not have lasted long la that sod. Aeoordinj; 
to Jones, the skull wss very siinilar to the Bmkeu Tlill Specimen, partiETEilady in 
the si 7 c of its brow rklges and the slope of its forehead, Reaiizing the importance 
of his di-wovcry, Jones ga%^c the -iku!! l& s Dr. director of (he Natal Pro- 

vlncfal Museum, who apparently look it to London during the lattrr part of 
World War IT- Dr. Warren died in London and Ihc skull has disappe-ared. 
O. Ehiviesr ”A Missing Skull of Early Type from Zuluknd/' Mon, VoL 57 , Ajticle 
54 {i9i57), P- 4 S. 
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The Capstan Settlers of the White Highlands * 

In THE highlands of Kenya, Tanganyika, and Riianda-Urundi, 
where the altitude is from 5,000 to 7,000 feel, the weather is cool 
tlie year around. Early in the present century a niimher of Euro¬ 
peans set up farms in the coolest parts of this region, and built 
Nairobi, Thousands of years earlier this same climate seems to 
have attracted other Caucasoid immigrants, a tall, long-faced, 
narrow-nosed people who hurled their dead in a contracted pos¬ 
ture and made blade tools in the Capsian style. We have seen 
these people and their tools before, in North Africa. 

The first of these burials was discovered by Hans Reck of Berlin 
in Olduvai Gorge, in soil tliat Leakey has since identified as Bed V 
{see Fig. 40), a Capsian level. The second site was a series of buri¬ 
als along the face of a cliff on a farm in the Ehnenteita district of 
Kenya. They were discovered in 1918, After the bodies had been 
buried, the waters of Lake Nakuru had risen, disturbing and re- 
depositing the skeletons, and then later had subsided. At least 
tliirtv individuals w'ere interred in this ancient cemetery. 

In Kenya Leakey found the third site. Gamble's Cave, after 
w'hich the Carnblian Plu’tial periotl was named. He excavated five 
skeletoirs from this cave. Mrs. Leakey and A. J. Poppy discovered 
the foiirtli site, which contained a skeleton of the same type as the 
others, K ing in tlie edge of an ancient lake at Naivasha Railroad 
Station, Kenya. Except for Olduvai, these sites are close to each 
other (see Map 12). 

Only Gamble's Cave is completely stratified, and it alone con¬ 
tained adequate samples of implements and fauna. The imple¬ 
ments are Capsian tliroiighout, hut between the second and fourth 
occupation levels from the top, an intrusive stratum of African 
Middle Stone Age tools w'as found, w'ith Capian artifacts Irelow 
and above it. The fauna was modern. 

*W. Ckslt-r and T. Stoll Mon: *'Uiiloiiudiunpciii uber den Oldowayfnnii/* 
VCFA. VoL 3 i 1929), pp. 

Lea key: The Siona A^e Baces of Kentja. 

Lc.iJcry: "Tlie NaivftsKfi Fossil SlcuU and Skeleton/' JEAN, VaL No. 4-5 
{1941), pp- i69“77- 

S. Cole: The PrehMortf of (LnndfuiJ Pelican Btxiks^ 

Briggs: ‘The Stone Age Rates of Nortliw-vit .Urica.” 

MtBumty; The Stone of Nofthem Africa. 
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Tl’ie key to the age of this site lies in three facts. Potsherds were 
found in two of the three Capsian layers. Pottery vvas not made in 
the Near East or anywliere else, except Japan, before 5,400 B.c. .^s 
the Capsians x^ere a ctiUnrally peripheral folk, it is unlikely that 
they were tlie first to invent pottery. Also, in an tipper layer was 
found a bone harpoon identical with others from an upper layer 
in a Congo site dated at 6,000-4,500 b.c.* All the other Capsian 
sites in Kenya are postglacial. Therefore, the Gamble’s Cave site 
fits into the local time scale where it Iwlongs. w-ell after the arrival 
of the Capsians in North Africa. 

flow tlie Capsians got to East Africa from Nortli Africa we do 
not know, but we do not reall} need to. There is a direct overland 
route across the Sahara, following a diagonal path acrass the Ti- 
besti Highlands. There is also the Nile Valley. At the time of their 
migration, during the early millennia of the post-Pleistocene, the 
Sahara had more surface water than it has today and it supported 
herds of game and was more densely populated than it has been in 
recent times. 

Eleven skulls from the four sites are all essentially Caucasoid 
(see Table 37)- They belonged to a rugged form of the Medi' 
terranean race (a division: of the Caucasoids), with long brain 
cases, narrow' faces, and long noses. They all have modem-style 
chins, and in tlie males the mandibles are deep and the gonial an¬ 
gles everted. Most of them could pass unnoticed in a collection 
of Capsian skulls fronr North Africa. Between the males and fe¬ 
males, considerable dilTerenccs are evident. This is best indicated 
in their respective cranial capacities, which average 1,497 
seven males and 1,2123 females. 

Although their teeth have not been systematically studied, 
we know' that no incisors xvere shoveled and that one milk molar in 
the Elmenteita series has a Carabelli's cusp. A lower first molar of 
an Elmcnteita male ha.s the extraordinarily large crow'n dimen¬ 
sions of 13 hv 13 mm,, well above the Caucasoid range. Abo, the 
Elmcnteita skull,s, which Leakey considers younger than those 
from Gamble's Cave, are more prognathous than the otliers. To 

* J. de HeinzHin^ "Les Foufllc* dt Ishangp," E^plnration du fate Settond At- 
bt'it (Brtl^sc 1 »l Institiil ties Parcs Nnlioiniii* <lu Congo Bt'lfte; 1957), pp. 64-1. 

K. P. Oaklev? '"Banc HarpoOTVt from Csiitlble's Civc, Ktfnya/' T/i£ 

/Diima/, Vol. 41, Nos. 1-1 f 1961 ), pp- 
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iny eye it louks us if they were tlic prodtiet of a ntixlure between 
the invading Capsiuns uiid an earlier element, eitlier ancestral 
Buslunen wlso had preceded them across the .Sahara or people 
like those whose skulls we have already seen in Cape Flats and 
the Border Cave, 

These people were taller Ilian the North African Capsians, The 
Oldnvai V skeleton was that of a man five feet eleven inches tall 
(iSo cm,); No. 4 from Gamble’s Cave was tile same or a trifle 
taller; and the Naivasha Railroad Station man, according to 
Leakey, was six feet eight inches tall (^03 cm, }—a giant, Tliese 
statures compare well with those of the living Watiisi and other 
tall Hamitic peoples of the present-day w'hite ijighlands. 

Leakey and his associates also excavated a number of Neolithic 
sites in the same region. At least some of them were agricultural, 
and aU antedate tlie main push of the Bantu expansion. These 
sites include the Nakuru burial ground, with nine skeletons, one 
of whicli was measured, and Willey’s Kopje, near Elmenteita, with 
three skeletons, all measured. All tw'clve indicate that the Cauca¬ 
soid racial ty[>e of the earlier Capsian invaders persisted in the 
highlands until the Iron Age, or until the Bantu arrived. What¬ 
ever mixture took place was probably with the old, indigenous 
East and South African line and w'ith anoestral Bushmen rather 
than with modern Negroes, Despite tlie predominance of Bantu 
speech and culture in the highlands today, many of the native 
tribesmen who have black or brown skins and Negroid hair still re¬ 
tain Caucasoid facial features. 


The Origin of the Capoids ’ 

The C a S' o 1 d s, named by Broom after the Cape of Good 
Hope, constitute one of the five subspecies of modem man as 

' Darts 'Three StPindiutipcf^ from lIjc ICsiolovelcl Cogist/' SAJ5, Voh 51, Na. 6 
(1955). PP 17 M- 

Drennanr *"The I>enlitHjn of a Biuslmkfui Tribes Vol. 34 (192^) pp 

61^7. 

H. S, Gears "A Further flcport mi ihc Baiiktpuid Rcnkaliis from Zitzihinm" 
BAfS, Veil. i3 (i9^)t pp. 9^3-34^ 

C&iri "iranla] Form io the Native Eaoes of South Africa/' SAJB, VeJ. 

(pp. 6S4-97. 
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stipulated itJ Chapter 1. Tliey include the living Bushmen, the 
living Hottentots and that branch of the Hottentots known as the 
Korana, a few beachcombing remnants of an earlier coastal Bush¬ 
man population known as Strandloopcrs, and certain relict popu- 
btions in Tanganyika and possibly farther north. 

Capoid skeletal material is abundant in South Africa. Among it 
may be found specimens similar to contemporary Bushmen, with 
their reduced stature, small brain bent at the base to produce a 
bulging forehead, and small, neotenously infantile, very flat face. 
In addition there ate specimens of a larger and less infantile va¬ 
riety commonly known as the Boskop race. To these two types 
may be added indi\'idual skulls and groups of skulls which show 
mixture with some otlier element, Hamitic (like the highland 
skulls we have just studied) or Negro or "Australoid." The result 
is a consideiablc confusion. 

Two principal theories have been advanced to explain the ori¬ 
gin of the Capo ids. The first is that their ancestors came from 
North Africa or the Sahara, mostly if not entirely in postglacial 

A, J. H, Ccod'vfn: "A CompArban BtUveen itie Capsian iinil South African 
Store Cultiirts," ASAiW, Vol. 44. Part 1 (vgagh PP- 
KvitH- .Veil? /id'flfmg fa the Antiquity of 

Kaith: “A DcsciipJi^'e Atctmnt of ttie lluJtian Skull? imm the Matjes River 
Cive, Gipe Prtivitioer THSS, Va\. ai (1933), pp. 

Lenkey: The Simte Age Kenffo^ lySa- 

j. F. Schofield: ’^The Age of Lhe Rock Paintings of Smith Africa/' SAAB, Vol 

a. No. 11 (1948), PP ^ 4^ L t - 

G. W. Crabhiim: ^Note on (he Grtlog>' of the Singa District of the Bloc Nile, 

Afifii/ulfy, V'^ol. 11^ No- 46 (i 93 S 3 r PP- 193-^5 ■ 

Singer: The Boslcop Problem" Man, VoU U 95 S)« PP 

D. Slombci "The Ostwiogy of a Bushmcji Tribes ASAM, Vol, 24 (19^9). 
pp- 33 ^Bo, 

C. Eliot Smith: 'The Influence of Racial Admixture in Ancient Egypt,” Efi. 
Vol, 7, No. 3 (1915)- PP- 163-53- 

P, V, Tobiai: "Bushmcii of the Kalahari," SfAiV, Vol, 57 (1937), pp- 33-4°- 
L, H, Wells: ‘The Status of the Bushman as Res'ealccl by a Study ot Endo- 

cranial Cast.-:" SA/S, Vol. 34 {iftJ*), PP- 47 - 50 - 

Wells: "The Fossil Human Skull fiom Singa." FiM.A, No. 2 (1951). pp- 29-4-s. 
A S Woodwaid: "A Fossil SituU of an Ancestral Bushman iroin the Anjtlfr- 
Eg^'ptian Sudan,” \'ol. la. No. 46 i 1936 )< PP- i 9 U“ 3 - 

H. BiasiutK: "Crania AeiiypUca," AAE, VoL 36, Fnsc. i (190S), pp. 165-73. 
V. Ciulfrida-Ruggeri: “I Cram Egizianf del XSuseo Civico di Mflimo,” AAE, 

Vul, 37 {1907). PP-399-410. 

F, C+ ShrubsoU^ "Notes on Some Bukhman Cnmia and Bones Imm ma Oh 
A friMn Museum, Capotovk-n," AS .All f, Vol 5, Part s. No. 6 (1906-10). pp. 2*7- 
70- 
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times, pushed south by the expanding Capsians. The second is 
that they evolved from local ancestors, including not only Sal- 
danha Bay man and Broken Hill man, hut also Flortsbad, a fossil 
skull which will be described presently. This evolution consisted 
of two steps. First they acquired large, very modem brain cases, 
and then they shrank, through infantilism partly accompanied by 
dwarfing. At the same time, according to this second theory, these 
indigenous ancestors mixed sporadically with Hamites, "Austra¬ 
loids," and possibly others wlro wandered into the marginal terri¬ 
tory that some of the Bushmen still occupy. 

The proponents of both theories admit that the Bushmen are 
descended from full-sized ancestors, and that they began to grow 
small and infantile only a few thousaird years ago, and that they 
did so in South Africa. No one has yet offered a satisfactory ex¬ 
planation of why they slirank. This subject, discussed in Chapter 
3 (see pp, 112-15) later in this chapter, does not concern us 
here. Our present task is to trace the history of the skeletons of 
Bushmen, large and small, in time and space. 

The first theory’, that of a norlhem origin, is based on data con¬ 
cerning chronology, archaeology, and the geographical distribu¬ 
tion of Capoids, dead and alive, First, in all of South Africa there 
is not a single Bushman-like skull or skeleton of geological antiq¬ 
uity, although a few, such as Boskop, cannot lie dated one way or 
the other. Second, as Goodwin has shown, all the Bushman-like 
specimens that are associated w'itli a stone-tool industry arc ac¬ 
companied by artifacts known to South African archaeologists as 
Wilton, and Wilton is notliing but a derivative of the Capsian of 
North and East Africa. Third, the famous Bushman rock paint¬ 
ings. which extend northw'ard into Rhodesia, cannot be much 
more than a few centuries old because they do not extend below 
the soil level in the caves and rock shelters in which they are 
found; Iiecause they have not been smoke-hlackened by herds¬ 
men's fires; because the granite on which they were painted had 
not exfoliated (peeled off) very much from weathering; and be¬ 
cause the fauna depicted is all recent.* 

The tlieory that the ancestral Capoids migrated southward 
from North Africa goes Ijack to the discovery, during the last cen- 

* Schofield: "Thif Ago of ihr Rotlt Feintingsi, . . .” 
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tury, of Biisbman-fike rock paEntmgs in the Sahara, In 1905 Bias- 
sutti first noticed Bushman'!ike traits in some of the oldest ancient 
Eg>^tian skTills, and since tlien the theory has hcen proposed and 
rejected several times. This is the first time, I believe, that the evi¬ 
dence favoring it has been presented as a unit. 


The Singa SkuU from the Sudan 

I N 1934 the tlieorv of a northern origin was re-enforced hy the 
discovery, made by W. R. G. Bond, of a Bushman-like skull at 
Singa, 300 miles south of Kliartoiim, on a bank of the Blue Nile, 
Grabham, who had studied the site geologically from the stand¬ 
point of rates of soil deposition caused by the overflow of the Nile, 
stated, in 1938, that it could not be less than 5,000 nor more than 
10,000 years old. The skull, however, was completely mineralized, 
despite the fact that it is tlioiight to be of fairly recent date. 

In 1951 Miss Dorothea Bate,* who studied the animal bones, 
found that two and possibly three supposedly extinct species of 
mammals were contemporaneous w ith the skull Tliey are Homoi- 
ocerax singae Bale, an extinct antelopine; Utjstrix atasobae Bate, 
an extinct porcupine; and SiLaffimuHi, an extinct member of the 
giraffe family. Beciiuse no other specimens of the first tv^o species 
had ever been found, we cannot be sure when tliey became ex¬ 
tinct, and she herself was not altogether certain that she had 
correctly identified Sioaffierium, which did not survive the 
Pleistocene* 

In any event, the Singa skullcap is clearly as old as, if not 
older than, any known and competetill)- dated Capoid skull 
found yet in South Africa. The skullcap is nearly complete, but 
the face is missing. The bone is thick {13 mm, on the parietals) 
and the brow ridges moderately heavy, with a distinct notch 
above glabella. like Sinanthropus and like the least infantile of the 
Bushman sKtiIIs. The forehead is narrow, but bulging; the parie- 
lals also bulge, giving the Ivraiii case a penlagonoid appearance. 
The orbits were apparently rectangular. Morphologically the skull 
could have been that of a full-sized progenitor of a Bushnian. It is 

* WcJts: ''Tlic Fossil Human Skull. . . .* 
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bracliycranial (length = i88j breadth 154; crania) index = 
82) but it may have been distorted. Even if the index of Sa is cor¬ 
rect, this does not invalidate the racial identification of the Sirtga 
skull, because there are some living brachyceplialic Bushmen, In¬ 
deed, some of the Mouillian skulls from Algeria and Morocco are 
also voluminous, brachycranial and rugged, presumably from 
mixture with the local Aterian population which they partly ab¬ 
sorbed and partly displaced. 

The Home Shell-Mound 

FOLLowiKG the hypothetical migration route of the ances¬ 
tors of tlje Bushmen to the south, we come to the Homa sliell 
mound, a Mesolithic midden of fresh-water moll risk shells situ¬ 
ated on the shore of Lake Victoria in Kenya. This midden con¬ 
tained Wilton A (Early Wilton) tools, ty'pical of Bushmen, and 
six skeletons in various states of preservation. Two of the skulls, 
Numbers 1 and 4, have been measured and illustrations of them 
have been published ’ (see Table 37), 

Number 1 belonged to a middle-aged male who had a large 
brain case, weak brow ridges, and a strongly arched forehead. Al¬ 
though his mandible was large, his teeth were small, especially his 
canines and incisors. His largest lower molar was the first one, 
and the third was greatly redneed. Number 2, which consists of 
postcranial hones and a mandible, belonged to a tall, massive man 
with a big mandible and five cusps on all his lower molars. Num¬ 
ber 3 is said to be a virtually complete skeleton of a short, thick¬ 
set adult male with a large head. 

Number 4's face is nearly complete, and we have a profile draw¬ 
ing of the whole skull The cranial capacity is very great, and the 
skull long and high. The forehead is bullwus, the top of the head 
comparatively flat. The face has much alveolar prognathism, the 
nasal skeleton is flat, and the lower rim of the orbits project. De¬ 
spite its great size, this skull is morphologically that of a Bush¬ 
man. Number 4's body was correspondingly large and heavy. 

These Homa Shell Mound skeletons are significant not only be¬ 
cause they place the Bushmens ancestors well north of the mod- 

^ Leaky: The Stone of ICfriycz. 
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em range of the Capoids, but also because, along with Singa, they 
are still large, unreduced, and not infantile. Had the Bushmen 
spread north to Kenya after they had completed their peculiar 
pattern of evolution in South Africa, as Tobias (1957) has sug¬ 
gested, Leakey would have found small Bushmen in the Iloma 
mounds instead of big ones. 


The Boskop Brain Case and the "Boskop Race“ 

IN 1913, when the study of human paleontology was in its in¬ 
fancy, F. W. Fitzsimmons of the Port Elizabeth Museum foxmd 
part of a brain case, a loose temporal bone, a piece of mandible, 
and several bits and pieces of long bones in a layer of laterite 
four feet from the surface on the east bank of the M(»i River, in 
the Potchefstroom District, southwest Transvaal. Tliese remnants 
of an ancient burial were to become famous as the Boskop man, 
which has gone into the literature as the type specimen of the so- 
called Boskop race. 

The hones w'ere minerahzcd as one might expect after thev had 
Iain for some time in laterite. No fauna w'as found with them, nor 
any implements, although later a single blade tool w'as picked up 
nearby.* The only blade industry in that region was Wilton. Al¬ 
though the find cannot be dated, it probably belonged to the early 
Capoid group which arrived in South Africa several thousand 
years b.c. 

As Table 37 shows, the Boskop calvarium would fit in the 
Horn a sliell-monnd population without difficulty; as it was a little 
broader than Homa 1 or 2, it deviated from them in the direction 
of Singa. Morphologically it possessed the earmarks of the Bush¬ 
man in vault form and forehead shape, small mastoids, and other 
details; and, like the Homa skulls, its mandible has a chin. It has 
no face, but neither does the type specimerr of the Neanderthals. 
Anyone wlio wishes to call the unreduced ancestors of the Bush¬ 
man the “Boskop race" is, of course, free to do so. But 1 consider 
the continued use of this name unnecessary. 

* C, van R, Ltra-e; ’'An Artifact Eccoviered wilK tlia S«ist:ap Cslv^ria,** SAAS, 
Vol. 9 , No. 36 (i95aK Pp. >aS-7- 
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I he Florishad Crania! Fragment * 


T o tliose familiar witlj the conventional classifications of geologi¬ 
cally ancient skulls it may come as u siirpcise to sec tlic Florisbad 
cranial fragment treated separately from the Saldanha and 
Broken Hill skulls, with winch it is generally grouped hi a fossil 
triumvirate. Actually, Florisbad lias little in common with the 
other two skulls e.vcept birth in Africa and membership in the ge¬ 
nus //omo. Two factoni have ereated this confusion; inconclusive 
dating and faulty reconstruction. 

In 193a T. F, Dreyer was excavating the complex deposits of 
the site of a mineral spring named Florisbad, 15 miles north of 
Bloemfontein in the Transvaal. At a depth of 20 feet he found a 
fragmentary cranium consisting of most of the frontal lione. parts 
of the parietal and occipital, variom pieces of the facial bones, 
mostly from the right side, and a loose right third upper molar. 

The position of the skull in the site was unusual (see Fig. 83) 
because of the nature of the spring. The spring consists of a row 
of eyes or fountains that have taken turns flowing to the surface at 
different times. Periodically the active eve stops flowing and a 
layer of peat forms over it. At the eve where the skull was found 
tliere were four layers of peat, numbered I to fV, starting at the 
Iwttom. Layers II, lil, and IV" had liecn deposited after the eye 
had tiled, but layer I was older than the eye. which had broken 


11^28^ "A Human Skull fmm Flofisbne!.'’ FASA. \'u\. 38 (1335J, jjp. 

Drcyrr; "Entlocniiial Cost of I ho Flombod SkullS jV.V.V, Vo| 1 11016) 
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through it from below, bringing with it sand, animal bones, and 
probably also artifacts. The skull lay in a depression in the top of 
the first layer, next tn the edge of the eye bole. Resting on the 
top of the peat of layer I was a perfectly modern-looking grind¬ 
stone and mullet (metate and mano to American archaeologists). 

The most logical interpretation of this unusual situation is that 
the cranial fragment, whidi judging by toothmarks had been part 
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Fic. 83 Ttm FlOnifsieAD Site, The Florisbad skull site isi a thenmal spring with 
many inftft isf which ceased to buhhic thousnnd^ of ago. The Ftoii^bad 
skuU felJ into of th«so wliOe it was active. Later the fiow of mineral 
water oeiLsed+ and three sets of altemate layers of sand and peat were bid dowTi 
abo^^e it. Because the skull is younEjer than Peat I, which is under ft, and older 
than the oi'erlylng utidiiturbed Pe^t IIp its ago depends on the datM given the two 
layers of peat (Drawing alter Oaldey, 1954.) 


of ^ carnivore's meai, h^d been dropped into the spring after the 
water Iiad burst through layer I and before the formation of 
layer II. It thus is not necessarily associated with any of the ani¬ 
mal bones or artifacts, es^cept for the grindstone and mutler, which 
could liardly have been cast up by the spring. The dates of these 
peat layers are therefore critical. 

In 1954 Libby published the following Carbon-14 dates: 
Layer III = 6,700 =t 500 years (C-S5^)^ Layer II = 9,104 420 
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years (C-851); Layer 1 = older than 41,000 years (C-850). In 
195® Lamont Laboratory of Columbia University published 
the following: Layer III — 19,530 ± 650 years {L-271D); Layer 
n = 58,450 ± 200 years (L-27iC)j Layer 1 = 35,000 years 
Libby tested solid carbon; the Lamont Laboratory 
used carbon dioxide. Which one, if either, of these sets of figures 
is right? 

In 1955 ' L, M. van Zindern Banker, a paleobotanist who worked 
on the Florisbad peats without reaching a definite conclusion, had 
this to say about using the Carbon-14 method on the Florisbad 
peat: Tlie production of much methane by the spring shows that 
the water in percolating through the rock must liave contact with 
Ecca coal deposits or with carbonaceous shales or their distillation 
products formed under the inEuenec of the intruding dolerite. 
This contact may have had an important infiuence on the result of 
the age determination, as indicated by Oakley. Tlie dark layers 
may be dated too old as they may contain *old carbon' from the 
above-mentioned Ecca strata."* His pollen analysis indicated 
that the peat of layer I was probably Upper Pleistocene and that 
much time elapsed before layer II was formed, during the post- 
Pleistocene NIakalian wet period, the very time in which the peo¬ 
ple of Gamble’s Cave lived. 

In short, the Florisbad skull could have been dropped down the 
eye of the spring as late as 7.000 to 5,000 b.c. This terminal date 
would be consistent with the anatomical identification of Floris- 
bad as an ancestral Bushman, which it seems to have l3een. 

Dreyer reconstructed the fragment by adding plaster to the 
original bone, of which no cast had been made. Probably with a 
Neanderthal image in mind, he tilted the bone backward and 
stretched out the maxilla, adding to the actual tevoth sockets to 
produce an elongated, prognathous upper face. The result was an 
unnatural composite tliat has plagued textbook writers for three 
decades. 

After Dreyer s death, A. C. Hoffman, director of the National 
Museum of Bloemfontein, had the plaster removed and six casts 
were made of the original bone, one of which he presented 


*E. M. '■■an Zjndtren “A PgJIcn AnjilyiJcal Irs'csCgadon of the Flmis- 

bad Depewits (South AfriwJ ” PTPA (1957). pp. 36^7. 
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to me (see Plate XXXI).* The work was done in the Depart¬ 
ment of Anatomy of the University of Capetown. Seen in its 
original form, the Florishad fragment is part of a large sapiens 
skull, with a sharply cur\'ed frontal bone; a very broad forehead; a 
short, orthognathous face; square orbits; and teeth of modem size, 
judging by the sockets and by the remaining upper third molar. 
It would fit in the Homa series; it resembles Boskop; and it pat¬ 
ently belonged to an ancestral Bushman. Further details may be 
expected from Hoffman. If the fragment is older than 1 think it is, 
I shall be surprised, and my reconstruction of the origin of the 
Capoids will be dealt a serious blow. 


The Formation of the Modem Capoid Peoples 

The r e m a I n n e a of the skeletal material from South Africa 
does not present serious problems. Owing to the diligence and en¬ 
thusiasm of local archaeolncgists, many prehistoric Capoid skele¬ 
tons have been discovered, Tlie best known are Fish Hoek, a 
complete skeleton; the collection from Zitzikama, consisting of 
five imperfect specimens; and the Matjes River group, consisting 
of eighteen skeletons in various states of preservation, Some of 
these may be as old as Florisbad or older, but all are without much 
doubt post-Fleistocene. 

This material indicates that the process variously known as 
shrinking, fetalization, or general size reduction, which aflfected 
the Capoids, took place in large part, if not completely, after their 
arrival in South Africa. Fish Hoek has a large brain case, but his 
face is small. One Zitzikama specimen, possibly hydrocephalic, 
has a \^ry bulging forehead and a tiny face. In the Matjes River 
group there are full-sized and slirunken individuals in the same 
population. Singer (1958) has pointed out that even among liv¬ 
ing Bushmen and Hottentots individuals who fit the ancestral ra¬ 
cial dimensions may be found. 

The size rediietion began no more than eight or nine thousand 
years ago and has not yet affected the entire Capoid population to 

* Hoffman his invited fiv« phvucnl inciudinj; tnysclf, to make 

gur gwn recoiutrucUons wbiie he makes a sixth. Ho plaiis ta compam the results. 
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the same degree. The coastal Buslimen, or Strandloopers, a few 
of whom survive in southwest Africa and Angola, were taller and 
had larger brains than the Bushmen of the Cape and Kalahari. 
Moreover, as one moves northward in South Africa and Bechua- 
naland, the Bushmen grow taller. In South Africa itself the Hot¬ 
tentots are less infantile and a little larger than the Bushmen. 
Why this is so, 1 am not prepared to say, hut two possibilities sug¬ 
gest themselves. The Hamitic racial element which the Hottentots 
are believed to have acquired along with their cattle may have 



Fic. 84 Tm Line: or Homa, Fish Hoeb. ah-d a Mobaw 

BusjiMAS. A. Skull 4 from the Homa Shell MeuinU in Kenv-i f after Leakev ‘ 

B. Fidi Hoek (after Diionnan. 1939, and a east); C. a'B uslunan. the so-^ed 
pttcnlot VeniK (aJlur de Quatiefage and Hamy, iSSa). Aojerding to the 
Ijuoiy prMentEd iti this ^Ic, the Capoids originated in North Africa as the 
Tcmehn^Taiiglii line, and moved to East and finally South Africa when pushed 
b%' the invading MouiJIians and Capsians, who were Caucasoid, Capoid slnJU 
W been found all the way frem the Sudan (Singa) to the Cape of Good Hope, 
At Btsl large and rugged, they gradually become small and infantile. Yet they 
preserved one spKial facial featuii--.fatial flatness, which may be observed in the 
three fpeclniens dipwn here. 


slowed down the process, or the pastoral life may in some w'ay fa¬ 
vor small size and infantilism less than hunting does. 

Frankly, I am unable to explain the pedomorphism and partial 
dwarfing of the Bushmen. They do not live in tropica! forests and 
apparently never did. It can liave nothing to do with food 
economy because before they were disturbed in South Africa 
they had all the game they could eat. A parallel might be drawn 
between them and the Lapps, who are also stunted and tend to 
have small faces and small teeth. The Lapps occupy the most 
poleward part of their racial realm; tile Bushmen the most pole- 
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warcJ of theirs. Under certain circumstances there must be some 
selective advantage in pcdomorphy, or it would not have become 
general in cither of these unrelated populations * 

Pedomoqjhy did not spread among the Capoid peoples who 
lived north of its South African center of origin, as wc know from 
excavations at two modern, Metal Age sites in northern Transvaal 
near the Limpopo Elver, These sites are Mapungubw'e and Bam- 
bandyanolo, two neigli1x>ring hilltop forts or shrines excavated be¬ 
tween 1933 and 1940/ These sites were occupied between ajj. 
1,000 and 1,400, as established by Carbon-14 tests/ Their inhabit¬ 
ants tvere Metal Age people, undoubtedly food-produCing, w^ho 
wore gold ornaments. By a.u. 1,400 the younger of the two sites, 
Nfapungubvve, is known to have been inhabited by Bantus^ and 
the local Bantus still hold these hills in reverence. 

Galloway has studied seventy-four skeletons from Bambandy- 
anolo and eleven from Mapungubwe. Not one w-as that of a Ne¬ 
gro. All were full-sized Capoids, some of w^hom had taurodont 
teeth. Cla)’ figurines found with the skeletons show the elongated 
labia minora and £teatop%'gja characteristic of Bushmen and Hot¬ 
tentots, Galloway s careful \vork on these skeletons also illustiates 
the differences between Capoids and Negroes in many details of 
anatomy, parlicularly in respect to the vertebrae and the bones of 
the feeh These show that the two subspecies are no more alike in 
the postcranial skeleton than in the skull, or in the anatomy of the 
soft parts. 

The skeletons which Galloway described indicate that an un¬ 
reduced Capoid population lived on the banks of the Limpopo 

*A fAnljijtic llial I ghe PTily in a lodtnolc from the lad that \htt 

Bushmen use pniJiOn. Every man noinially has enough of It on hts perwn to kill a 
rival in a few minutfir!! diiring the victim^s sicc'p. This knpwledgp, accortUng to 
Mrs. Lamft Marshall, ^vlio has lived amnng ihcni, is a powerful deterrent lo 
adultery. Whether or not die self-control needed to refrain from adultery', and 
tfierefurn avoJd being kjllctl, h.is an C'tidocilne biisis which fa\'Drs p!dE:imorphy ] 
do not Icnnw, but 1 do know that adultery is said to be jrarc mnong Andamanese 
and other Pvgmics. 

^ Galloway: 'The Skeletal Remauis of Mapungubwe," in L. Foiiehe, edi 
.VopuJigubK^e (Cambridge: Cambridge VniveraiLy Press; ig3Z). pp. 117 - 74 - 

Calbway: 'The SkeleLiI Kemains of Bamhandyanolo*' (Johannesburgi Wit- 
watersranJ University Press; i^Go). 

^ Mapungiibwc = A.D. 1430 = 60(1-135-9) and A.O. 1390 ±60 { V-i 3 s- 44 h 
Bambandyanolo = A.D. io 6 d i 63 (V-iss-ay), 
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only tw'o hundred years before the Dutch settled CapetowTi, and 
if these skeletons were those of Bantu'Speakers, then the early 
wa\'es of Bantus across the Limpopo must have been thin indeed, 
like the first waves of Mongoloids into southeast Asia. 

It should be noted also that several populations between Libya 
and the Rhodesias still show traces of Capoid origin or at least 
Capoid mixture. The first of these is a snrall group of desert dwell' 
ers called Duwwud, or Worm-People in Arabic, who live on the 
banks of three salt lakes in the Fezzan, Libya.* The Duw%vuds, 
black-skinned, curly-haired people, specialize in netting Artemia, 
the brine shrimp, in vast numbers in September, when these ani¬ 
mals reach their seasonal peak of abundance. The women pound 
the catch into a shrimp paste which they pat into cakes and let 
dry-. These cakes are sold to Arab caravan men. During the rest of 
the year the Duwwuds rim about the dunes hunting Jerboas and 
other small game, which they kill with thrown sticks. In Cipriani's 
photographs, some of these people resemble the classic descrip¬ 
tion of a Boskop tj'pe, with a flat face and a big jaw. Otliers show 
traces of Arab, or Negro, admi.rture. Although this is not concrete 
e\idence of the former presence of an unreduced Capoid popula¬ 
tion in Libya, it is at least a lead that would warrant further inves¬ 
tigation, According to Briggs, the Sahara contains more than one 
such population.* 

Better evidence is afforded by the presence in central Tangan¬ 
yika of a tribe that still speaks a Bushman-Hottentot language. 
They are the Sandaw'e, some of whom W'ere measured in 1944 by 
J. C. Trevor of Cambridge University^* Although somewhat mixed 
with Bantu, the Sandawe still resemble the Capoid peoples, and 
particularly the Hottentots, anlhropometrically. From the zoo- 
geographical standpoint it is much easier to interpret the Sandawe 
lising today in central Tanganyika as a relict population left be¬ 
hind during a southw ard movement than as the re,sult of a north¬ 
ward piish against the main current of migrations in East Africa, 

• L. Ciprrani: "Un Intnesiintc Purbla d«l Sahitn; lof Dauada." RC^, Vol. a. 
No. 2 (1934). pp. i 4 i- 5 a- 

1 Briggs: Trifew tpf ffce So Wo (Cambridge, Mass.: lUr^aid Univeislly Pitss; 

i960), 

* J, C, Trevor; "The Phj^'ca] Character of the Sandawe," /RAf, Vol. 77, Pi. 1 
(1947b PP- 


The Earliest Skeletons of Alodern Negroes 649 

particularly since Biishinan rock paintings, perforated stones, and 
so ot), are not found that far north. 

All the evidence that wc have reviewed, then, including that of 
archaeology, of skeletons, and of rchct populations, would indi' 
cate that the Bushmen, Hottentots, and their larger ancestors are 
descended from the Tornefine-Tangier line of North Africa; that 
their ancestors were driven out of that region hy an invasion of 
Caucasoids toward the end of the Pleistocene and during the 
early post-Fleistocene period; and tliat they did not begin to un¬ 
dergo a reductioir in size until after arriving in their historic home¬ 
land, South Africa, Southwest Africa, Bechu an aland, and the 
Rhodesias. 

The Earliest Skeletons of Modem Negroes 

N o THAT the racial histor)' of the Capoids has iwen traced 
more or less satisfactorily, only one siihspecies remains to he ac¬ 
counted for, and that is the Congoid. It is the weakest warp in our 
racial fabric. Tlie ancient line running from Chellian-3 man to 
to Cape Flats and the Border Cave is Negro more tharr anything 
else, but it is not fully Negro in the modern sense. Tlie Negroes as 
we know them are a distinctive people, anatomically and physio¬ 
logically, and must have arisen in another part of Africa, probably 
north and west of the Congo basin. There evidence is scarce and 
of late date. 

The oldest skeleton that all writers agree was that of a Negro is 
the so-called Asselar man, found in 1927 by M. V. Besnard and 
T- Monod in the dry bed of a once w'idc and perennially Sowing 
river near the Tilemsi depression in the Sahara, 400 kilometers 
north of Timbuktu at 19® N. latitude and a little east of the Green¬ 
wich Meridian, latitude o'' ^ 

No implements were associated with this skeleton. With it, 
however, were found die remains of fresh-water molluscs, fish, 
crocodiles, and various gazelles and antelopes, all of which still 
exist, but not in tlie Sahara. It obviously dates back to a time 
wlien this part of the Sahara was well watered, and is probably 

• Boule and ValIoi$4 “L'Homine FcissUe d'A!>s«lar, Saharj." AIPH, Mem. No. 9, 
193 *. 
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post'Pleistocene. It was that of an adult male at least Rve feet 
seven inches tall (170 cm.), whose long bones were slender, whose 
foreanns were long in relation to his upper arms, and whose lower 
legs were long in relation to his thighs. His pelvis, vertebrae, and 
hand and foot bones were all Negroid. In fact, from the neck 
down he was altogether a Negro. 

His skull is not so easily categorized. Its capacity of 1,520 cc. 
lies on the high side of the Negro range, and its v'ault proportions 
can be matched today in Negro skulls from the Sudan, particularly 
in a series of Wolof skulls with which Bouie and Vallois compared 
the skull of Asselar, As for the face, it desiales from that of the 
Wolofs only in its shortness, but short faces are common in West 
Africa. Its two upper median incisors liad iieen removed soon 
after eruption, presumably in some initiation rite. Tllis loss caused 
considerable bone damage and may have reduced the upper face 
height {nasion-alveon). 

The teeth of Asselar man are typically Negro in dimensions and, 
as far as we can tell, in form. In the upper jaw the second is the 
largest molar, followed in size by the first and then the third. In 
the lower jaw' the ranking is second, third, and Rrst, which is 
both primitive and unusual. In the upper jaw only the third is 
preseried well enough to permit the counting of cusps. It has 
four. J n the lower jaw all three molars have five cusps each. 

In this skeleton Bouie and Vallois saw a tyjse of Negro closer to 
the South African Bantu of today than to the living Negroes of 
the Sahara and western Sudan. They attributed this postulated 
relationship to mixture between a true Negro and an ancestral 
Btishman before the latter had journeyed southw'ard. They may 
be right; but to me Asselar is simply a Negro, the first true Negro 
that w'C have found in Africa w'ho can meet all the specifications 
of his race. 

Remains of at least ten other individuals associated with Neo¬ 
lithic eultviral materials, and possibly Mesolithic materials as well, 
have been found in a rock shelter at Kourounkorokal^ in Malt, in 
a part of what used to be tlie French Sudan, 37 kilometers south¬ 
west of Bamttko in the Mandingo Hills.* .although these speci- 

*C, Szuiiin«.Hiki: "pQvillrs dc I'Abn Sous Roclio de Kourounkuiolcale (Smidao 
Franf^i^), WAF, VqI. 18, Scr. B., No, 2-3 (iggBj, pp, 462-508. 
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mens have not yet been stiidied, preliminar)^ observations indi¬ 
cate that they are Congoid and that soine are of small stature. 

A specimen stated to have heeii that of a Negro was found in 
194S ill Khartum* near the railroad station. Several skeletons had 
been buried in a mound along with \tesolithic stone tools and 
with pottery. According to McBumeyj the Khartum N^colilJiic be¬ 
gan about 3,253 ^ 295 and the Mesolithic material, includ¬ 
ing the pottery* could hardly be much more than 500 years 
older.'' One skull has been partly clescril:ied/ It is Negroid, but to 
me it looks like the skiill of a modern* local Sudanese, a mixture 
of Hamite and Negro, rather than tike the skull of a ftill Negro. As 
these burials may not have been miich more than a thousand years 
older than the earliest Egyptian mural representations of Negroes, 
the presence of a Negro or Negroid in the Sudan at 3,700 to 
4,000 B.C. IS not surprising. 


Do the Pygmies Hold the Answer? 

Until no w we have neglected one of the four principal racial 
assemblages in Black Africa, that of the Pygmies. Tliey are esti¬ 
mated to number about 168,500 persons living in several isolated 
portions of the tropical forests of Central Africa from Gabon 
and the Camcroons to Uganda and Riianda-Umndi* nearly all 
north of the Congo River. The western, central, and northeastern 
Pygmies live in the lowland forests* the southeastern in the up¬ 
land forest around and on the slopes of Mount Ruwenzori. 
There is some historical evidence to indicate that the western 
Pygmies once extende<l along the entire west coast of Africa as 
far as Liberia, and that as late as the sixteenth century^ the I^g- 

^Th'a date is appafently a combsmiHoii of two tklesi 0753^5,060^4513 
BP. for charoMil from Stiaheinab; Jind C-7S4 = 544^ — B.P. for shpU fram 
the ttutne Site. TIh- sverji^^p of tlae two is 5.^5^ - 4iS ® F. ur 3^2^3 -395 e c,, 
if 2,000 years are subtradeJ iri eotiverskm from BT- to B.C- 

• McBumcy: The Stone of Noriltern Afrieo {New Yorb: Pelican Books; 
igSo), p. 244. 

^ D. E. Denyj “Report of tliiTnan Reiafiins;' in A, J, ArkeJIt Ear!^ Khartoum 
OsfoFtJ University Press; 1949)* PP- 3 i^’ 

CusinslcE “Pygmies and Pygmoids*" AQ, Vol, 318 (NS Vol. 3), No. 1 
(i 9 SS). PP 3 - 6 ^ 
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mies were the principal if not the only inhabitants of the forest be¬ 
tween Lakes Albert and Edward. 

Because we ha^'e no Pygmy skeletal material other than the re¬ 
mains of the recently deceased, and no archaeological industries 
that can be attributed, w'itb confidence, to the Pygmies, we know 
nothing about these little people except that they have lived in the 
equatorial forests of Africa for as long a time as is covered by the 
records of history. Nor is there any evidence that Negroes lived in 
the forests with them before the Negroes bad acquired iron and 
agriculture. 

Since entering the forests Negro men have taken Pygmy wives 
and there are whole tribes of Negroes that are part Pygmy in 
origin and appearance^ but the Py'gmy men have not married 
Negro women, and even if a Ne^ess should bear a child to a 
Pygmy the child would remain in the village and be considered a 
Negro. There are no hybrids in tlie Pygmy camps in the deep 
forests. To live like a Pygniv you have to be one. Gene Sow be- 
tu'een Pygmies and Negroes is thus a one-w*ay stream which may 
have made the Negroes biologically more adaptable to forest liv¬ 
ing than were tbeir ancestors out on the savannahs and grass¬ 
lands. 

The sickle-cell trait, an inherited malformation of tlie red cor¬ 
puscles that limits their ability to carry ©.xygen and renders men 
immune to malignant malaria, is found among 26 per cent of the 
Pygmies living in malarial regions. Although not the highest fre¬ 
quency in Africa, this figure suggests that the trait may have 
originated among the Pygmies: owing to the unique direction of 
gene flow between Pygmies and Negroes, the Pygmies could not 
have got it from the Negroes. 

In the Stanleyville region, including the Ituri forest, the home 
of the eastern Pygmies, the Pygmy birth rate U constant or in¬ 
creasing whereas that of the Negroes is declining. The svirvival of 
Negroes in tins area seems to depend essentially on a steady rate 
of absorption of Pygmy genes. To the extent that forest Negroes 
exchange genes with savannah and grassland Negroes, Pygmy 
genes can be carried outside the forest to Negro populations tliat 
have never lived in it. 

It appears possible, tlierefore, that tlie modern Negro is, in gen- 
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oral, part Pvgmy, but lie lias only become so to a considerable ex¬ 
tent since Negro cultivators first entered tile forest to plant their 
gardens, between two and three thousand yeai's ago. Before that, 
the gene How between Pygmies and Negroes was probably limited 
to peripheral contacts on the edges of the forests. 

The Bantu trilies of East and South Africa may have been par¬ 
ticularly affected because tlie Bantus originated in erstwhile 
Pygmy country in West Africa and passed through the forests on 
their migrations eastward and southward. The difFcrence between 
tlie old Negro skeletons that we have reviewed and the skeletons 
of modern Negroes may reflect the presence and absence of Pygmy 
genes. 

if this exercise in historical reconstruction is true, then what are 
the Pygmies? As they are a living people without prehistoric or 
even historic skeletal antecedents, their description belongs in an¬ 
other book, a book devoted to die hving peoples of the world; but 
a few facts about the Pygmies must be given here if we are ever to 
unravel the racial history of Africa,* 

The Pygmies arc small, Negroid |)eopIe. The mean stature of 
the men is below 150 cm, in most groups, although those that live 
in the chilly forests of Mount Kuwenzori have a mean stature of 
153 cm., as one would expect in view of Bergmann's mle (sec 
Chapter 1). There is considerable sexual dimorphism, the women 
beins; as a rule much smaller than the men. 

They are not miniature dwarfs, like some of those in the Aus- 
traloid quudrant of the Old Worlds nor are they as neotcnoxis as 
tlie Btishmen; the Fygxny men have genitab as large as those of 
Negroes. Their manner of dwarfing verges on the achondroplastic 
but does not reach the extremes of achondroplasia' seen in indi- 

“The lileotiirt h vtsluTninnus. A bibltoqri^pliy of 132 titles vill b* found wi 
R. K. "Tlie Afjioaji AC^/G* Vol. 7 (195®). PP- 

In the prepafnition of this sectiyn 1 liavt aba directly consuJtcdx 

Gusindc- "Pygmies and f^'gmoids/* 

Gnsiiidc: DU? Twidrn. Fygmiien und Pygmoid^ yin Trophehen Afrik^ (Vienna: 
Wilhelm Bmujnuner^ 195® 

Twiess^:lni.ii]n^ “Les Pygmiki de FAfriqiie Centr^dc," 8 M, No. 4 (195^)* pp- 
1-20. 

V^aisj Research on the Western Negrillw/' AjTFA* VoL 26 (March 

1940). pp. 449-71^ 

^ A type of dH^fing characteiiied by short, deformed extremities, as £n huU- 
dogs. 
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v'idu.al mutations in European or Negro populations. Their arras 
are long in proportion to their legs, and tlieir lower legs are 
particularly short. Their heads are not small^—^Twiessclmann has 
given cranial-capacity figures of 1,428 cc. for males and 1,268 cc. 
for females in a series of eight skulls, .^lUhough this is not sta¬ 
tistically impressi%'e, eight is as many skulls as we have had to 
work with in most fossil lines, and more extensive measurements 
on the heads of living Pygmies confirm these figures. 

Their faces are very short; their noses are short and w ide, with 
a nasal index, on the living, of 100 and more. In many cases their 
eye 5 protrude, as if from exophthalmic goiter. Their hair is spiral, 
as Negro hair is, but rarely peppercorn as among Bushmen. The 
men have abundant beards, and many of them have hairy bodies, 
w'ith a particular abundance of chest hair. This is not fetal lanugo, 
as some authors have claimed, but ordinal^- body hair. Man)- 
Pygmy children have red liair, hut this is caused by a nutri¬ 
tional disease, kwashkior, 

,'\lthough variable in skin color, the Pygmies are not black; 
neither are they yellow like Bushmen. Their usual skin color is 
dark reddish brown, which Cates calls mahosanv. Their eves are 
dark brown, but tlie sclera is white, not flecked with melanin 
patches as it is among many Negroes and .Australian aborigines. 

Little has been written about Pygmy teeth, except that they are 
frequently carious and fall out early in life. .Aside from this, we 
know only that they are not small, like those of Bushmen, 

I have studied several hundred photographs of Pygmies, hut in 
these I have seen only one man, Ilombe, chief of the Bamhenga 
in the nortliw-estem Belgian Congo, who looks in the least Cauca¬ 
soid, or Hamitic.' Very few if any Pygmies resemble Bushmen or 
Hottentots, This evidence suggests that the Pygmies began to 
slirink before the ancestors of the Hamites and Capoids moved 
southward; odierw'ise we would see more evidence among the 
living Pygmies of the passage of these migrants. 

1 agree witli Cusinde and with Gates tliat the Pygmies are 
descended from the old pre-Hamitic, pre-Capoid population of 
the parklands and grasslands of Africa which was driven into the 
forest by drought affecting both their water supply and their 
® TwiesMhnann; op, 
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hunting. Once they were in the forest, Oine or more mutations for 
dwarfing, which had already occurred among them outside the 
forest, now acqtiired a survival i^Iue, and natural selection soon 
spread this new trait through the forest populations. For our pur¬ 
pose it does not matter whether all the Pygmies arc descended 
from one group of fulUsiiied refugees or from several groups. 

If we want to know what the full-sized ancestors of the Pvgmies 
looked like, all we need do is select a group of Pvgmy children, 
feed or inject them with the hormones the lack of which makes 
them small, and see what they grow into. This is a perfectly feasi¬ 
ble experiment and the Pvgmies would probably co-operate. 

In the meantime, we can reconstruct tlie image of a full-sized 
man with a big bodv, a full-sized head, a broad face and broad 
nose, eyes set wide apart, and probably lieavy brow ridges, for the 
Pygmies do not lack brow ridges. His skin was either mahogany- 
colored or Mack (the Pygmies may have become slightly depig- 
mented in the forest), and his Irody was hairy. He may have had 
cons'ex, ti never ted lips like the Pygmy instead of roll-out lips like 
the Negroes, Such a man could well have been a descendant of 
the Saldanha-Rhodcsian-Cape Flats group and the ancestor of 
both Pygmies and Negroes, the Pygmies, despite a reduction in 
size, retaining the more archaic form. 

Let us suppose that a population of these archaic, proto-Negro 
and proto-Pvgmy people comparable to those we have seen in 
East and South Africa continued to live in West Africa well into 
post-Pleistoceno time, away from the path of Capsian and Ca- 
poid migrations. Let us next suppose that such a population 
mixed with Pvgmies. By this mixture they would have acquired 
the bulbous forehead, protruding eyes, and other infantile fea¬ 
tures characteristic of living Negroes, features which distinguish 
them fronr the Caucasoids whom their ancestors more closely re¬ 
sembled. 

To me this theor)’—that the modem Negrexjs resulted from a 
backcross bctxveen an original proto-Negro stock and Pygmies, 
which had evolved from the same ancestors by dwarfing—makes 
sense. It explains tlie physical characteristics of the modern Ne¬ 
groes, and it c-onfomis with the evidence we have of their age, as 
a race. In fact, their transformation need only have occurred a few 
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millennia before the historic expansion of Negroes over much of 
Africa. And had modem Negroes existed ver^' much earlier, some 
would have wandered into East Africa and w'e might have seen 
their remains. 

This theory of tlie origin of Negroes does not exclude the pos- 
sibility of mixture between proto-Negroes and Hamites or Ca- 
poids. Such mixtures prohabl)' took place, and without doubt they 
would explain some of the regional variations among Negroes, 
But in this theory such mixtures are not a primary cause of the rise 
of the Negroes, Because hybrids tend to return to one of their 
parental stocks, no valid subspecies can arise through mixture. 
Like the otlier four subspecies, the COingoids had an ancient, if 
still little known, his tor)'. 

VV^c.s Africa ihe Cradle of Mankind? 

D R w [ N considered Africa to be the cradle of mankind. Later, 
under the influence of Matthews, Osborn, and Andrews, the pen¬ 
dulum of popular opinion swung to central Asia, where, we now 
know’, human beings were marginal and late. With the discover)' 
of Pithecanthropus, the cradle was thought to be southeast Asia, 
and now Dart, Leakey, Arambourg, and others have again located 
it in Africa. 

It now seems likely that the Australopithecines evolved in .Af¬ 
rica, whence they spread to the east through the tropics of the 
Old World. It is also possible, although it cannot be proved, that 
the primary evolutionary step from Australopithecus to Homo 
w'os taken, not on African soil, but in the Meganthropus-Pithecan- 
thropus sequence. Java, and by extension all of southeast Asia, is a 
serious rival. 

Wherev’er Homo arose, and Africa is at present the likeliest con¬ 
tinent, he soon dispersed, in a very primitive form, throughout tlie 
w'arm regions of the Old World. Three of the five human sub¬ 
species crossed the sapiens line elsew'here. If Africa was the 
cradle of mankind, it was only an indifferent kindergarten. Europe 
and Asia were our principal schools. 
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_Lh£ last four chapters are a unit. They constitute the 
documentation for the racial history of man. The procession of 
skull after skull with accompanying teeth and long bones may 
seem a lengthy catalogue, but in reality it is not an overburden¬ 
ing mass of evidence, A total of a little over three hundred Ijone^ 
bearing sites is not a large number; these sites encompass all our 
knowledge about the ancestry of a species that now numbers over 
two billions. All the pertinent information available in the litera¬ 
ture on the subject and elsewhere had to be brought forth and 
considered. Only by examining every scrap of data could I hope 
to discover when and where eacli of the five lines of human de¬ 
scent began, and where each led. 

But before I could start on this documentation, I had to estab¬ 
lish some degree of credibility for my thesis, whiclr I state in 
Chapter i. My thesis is, in essence, that at the beginning of our 
record, over half a million years ago, man was a single species. 
Homo erectuSt peril aps already divided into five geographic races 
or subspecies, f/omo erectvs then evolved into Homo sapiens not 
once but five times, as each subspecies, living in its own territory, 
passed a critical threshold from a more brutal to a more supient 
slate. 

This point of view is not wholly original—I know, for instance, 
of two younger men who have thought it out independently of 
mvself and of each othernor is it generally accepted. As I was 
working alone, with only Weidenreich's interpretation of tlie Si- 

1 FraiJt LIvinRstotie of the Uriverily of Miehigan and Ltmcg Buec of the 
University of CaJifomia at Santa Barbara- 
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nanthropus material to guide me, T decided, before wTiting this 
book, to marshal many kinds of cognate evidence. 

r studied genetic theory', zoogeography, and human physiolog)' 
{with special reference to adaptations to climate and culture); 
the history of the primates, with its mar\'elous record of parallel¬ 
ism, by which such similar creatures as the Old and the New 
World monkeys could evolve from different prosimians; and the 
record of our horn in id predecessors, the Australopithecines. I also 
made a survey of world archaeologv' covering the Pleistocene. In 
addition, I had to escplain the differences among fossil men be¬ 
tween e%'olntionary characteristics and those that are racial. 
These efforts filled eight chapters, numerically two thirds of the 
book, but without them, Chapters 9 through la would not have 
been solidly grounded. 

Now that the task is over, 1 feel that the three Eurasiatic lines-— 
the Australoid, Mongoloid, and Caucasoid—^have been traced 
fully enough so that future discoveries will entail no major sur¬ 
prises. The African material, however, is less well documented 
and new conclusions may be reached as new evidence becomes 
available. 

As far as we know now, the Congoid line started on the same 
evolutionary level as the Eurasiatic ones in the Early Middle 
Pleistocene and then stood still for a half million years, after 
which Negroes and Pv’gmies appeared as if out of nowhere. The 
Temcfine-Tangier line has left us enough jaw's and teeth to work 
with, but no crania or cranial fragments except for one un¬ 
measured parietal from Temefine. Until a pre-MouiIlian skull or 
two are found in North Africa, a fair test cannot be given to my 
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distribution rnafccho thil on the diagiiim in Chapter i. Of the five subspt^-ies, the 
Congoid was the most i-solated: it was in oontacTt witlj only one other, Hhe Capoid, 
then Ttiident in North Africa, The second mnp shown what happened at the t^nd of 
the Fleii^tnceiie. when the S!ongolotds and Ciiic;i.soid5 expanded and burst out of 
their territorte&r The Mongoloids enterrd and inhabited America, and extended 
their domain southward into Southenist Asia and tndonesia, while the Au.'ktniloids 
CTos»;d Walbct's Line and occupied .Australia and Cirtneo. The Canca-^oidi 
thrust northward. More significantly, they drox-c the Capoids out of North Africa 
and occupied the White HighJands of Kenya and Tanganyika, Tfve Congoids were 
Tcduced to a small part nf their earlier domain^ including the Congo forests and the 
lands to the north p where they Liter cx'olvcd mpidty and spread.^ as Negroes, over 
much of Aiiica. 
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hj'pothesis that the ance.stors of the Biishmen and Hottentots 
originated north of the Sahara and only reached South Africa 
post glacially. The discovery of such a skull may also help ex¬ 
plain why in tlie Middle Pleistocene North Africans resembled the 
earliest Mongoloids, whereas the East Africai^s were closest to the 
Caucasoids. 

In addition to a Middle or Early Upper Pleistocene skull or two 
from North Africa, we urgently need new evidence concerning 
the details of the transition from the australopithecine to the hu¬ 
man grade, The search for more early hotninid fossils should 
be accelerated in the few suitable areas of the Old World which 
contain Lower Pleistocene deposits. Only when the hey fossils 
have been found will we know where and when the major lines 
of human descent embarked on the separate paths that they have 
foUo’wed to this day, 

Toward the end of the Pleistocene, after all five geographical 
races of man had become sapiens but before the two northern¬ 
most, the Mongoloid and Caucasoid, had completed tlieir south¬ 
ward m\'asions and expansions, each race may have contained 
nearly equal numbers of individuals. However, by the time agri¬ 
culture and animal husbandry' had been invented, by Caucasoids 
and Mongoloids, these two had begun to outnumber the others. 
With the wide spread of food production, the numerical dis¬ 
proportion between the races increased; and today Mongoloids 
and Caucasoids together constittite the vast majority of the 
earth’s inhabitants. 

The Australoids are on the decline, except among the aboriginal 
tribes of India; and the Bushmen and Hottentots number only 
tens of thousands. The Pygmies are few, but hold their own. The 
African Negroes, on the other hand, hav'c shown extraordiuary' 
vitality. Tliey have been particularly versatile in adopting new 
cultures wherever they have been taken, as laborers, by Cauca¬ 
soids and Mongoloids, and they have become the dominant racial 
element in nrany of the tropical lowland regions of the New 
World, as w'ell as of Madagascar and parts of the Arabian coast. 

Once a race has become establislied as the principal population 
of a region, it has a tendency to stay there and to resist the genetic 
infiuences swept in by later invasions. Less than a thousand years 
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ago the Arabs had a city near Athov on the China coast, complete 
with minarets and ba 7 aars. Thovisands of Arab men must have 
impregnated Chinese womenj yet today there is little if anything 
about the Fukienese to show it. Kashmiri traders live, marry local 
women, and die in tlie cities of Tibet, and Spaniards by the thou- 
sands have settled in the Andean altiplano, but today Tibetans 
and Andean Indians arc as mongoloid as ever. 

When two races come into contact and mixture occurs, one race 
tends to dominate the other. The local advantage that the ge¬ 
netically superior group (superior for its time and place) pos¬ 
sesses may be primarily cultural or primarily physiological, or a 
combination of both. For example, the dominance of the Euro¬ 
peans over the native peoples of North America, Australia, and 
New Zealand is primarily culturah that of the Negroes in the 
tropical lowlands of the New World and of the Indians in the 
Andes is prinjarily physiological. 

There is, however, a third kind of dominance, expressed by the 
resistance of a population to the intrusion of large numbers of 
outsiders into its social and genetic structures. Call it xenophobia, 
prejudice, or wbalever, people do not ordinarily welcome masses 
of Strangers in their midst, particularly if the strangers come with 
women and children and settle down to stay. Social mechanisms 
arise automatically to isolate the newcomers as much as possible 
and to keep them genetically separate. This has happened lus- 
toricallv to Jews (who wanted to preserve their culture) nearly 
everywhere, and to Negroes in the New World, It has happened 
recently to Etiropeans in India and Indonesia, and in Africa it is 
happening very dramatically to Europeans, even as I write. 

The alwve is the behavioral aspect of race relations. The ge¬ 
netic aspect operates in a comparable way. Genes that form part 
of a cell nucleus possess an internal ecjuilibrinm as a group, just 
as do the members of social institutions. Genes in a population 
are in ecjuilibrinm if the population is liv'ing a healthy life as a 
corporate entitv. Racial intennixture can upset the genetic as well 
as the social equilibrium of a group, and so, newly introduced 
genes tend to disappear or be reduced to a minimum percentage 
unless they possess a selective advantage over their local counter¬ 
parts. 
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I am making tJiese statements not for any political or social 
purpose bitt merely to sliow that, were it not for the mechanisms 
cited above, men would not be black, wliite, yellow, or brown. 
We would all be light khaki, for there has been enough gene ^ow 
over the clinal regions of the world during the last half million 
years to have homogenized us all had that been the evolutionary 
scheme of things, and had it not been advantageous to each of tlie 
geograpliieal races for it to retain, for the most part, the adaptive 
elements tu its genetic status quo. 

Tins status quo entails not only the variations in bones and 
teeth that are evident in fossil man, and those of the surface 
features of hving men, like skin, hair, lips, and ears, by \^'hich 
wc can distinguish races almost at a glance, but also subtler dif¬ 
ferences seen only on the dissecting table or through the eyepieces 
of microscopes. Races differ in the extent and manner in which the 
hue subcutaneous muscles of the lips and cheeks have become 
differentiated from the parent mammalian moscle Imdy; in the 
chemical composition of hair and of bodily secretions, including 
milk; in the ways in which different muscles are attached to bones; 
in the sizes and probable secretion rates of different endocrines; 
in certain details of the nervous system, as, for example, how far 
down in the lumbar vertebrae the neural canal extends; and in 
the capacity of individuals to tolerate crowding and stress. 
These and other details of racial difference I hope to describe 
and document in a later volume. 

In studying racial differences in living men, physical anthro¬ 
pologists are now relying less and less on anthropometry and more 
and more on research in blood groups, Iremoglobins, and other 
biochemical features. This is all to the good because the inherit¬ 
ance of these new'ly discovered cliaracteristics can be accurately 
determined. In them, racial differences have been found, differ¬ 
ences Just as great as the better known and much more conspicu¬ 
ous anatomical variations. Being invisible to the naked eye, they 
are much less controversial than the latter in an increasingly race- 
conscions world. To me, at least, it is encouraging to know that 
biochemistry divides us into the same subspecies that we have 
long recognized on the basis of other criteria. 

To readers who 6i:d these simple biological facts disconcerting. 
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let me repeat something I said in Chapter i. Until the present 
century, and in some countries until the present day, all Bve sub- 
species of miin whose racial histories I have traced include popu¬ 
lations of food gatherers and hunters living in the same regions 
that their ancestors occupied at least as early as early postglacial 
times. Some of the most backward in a cultural sense belong to the 
Mongoloid and Caucasoid subspecies, other populations of which 
have achieved the highest leveb of civili 7 ,ation yet known in the 
world, Btit these backward populations do not live in their ances- 
tral homelands; they hunt in distant regions that their ancestors 
invaded. 

Caucasoids and Mongoloids who live in their homelands and 
in recently colonized regions, such as North America, did not rise 
to their present population levels and positions of cultural domi¬ 
nance bv accident. They achieved all this because their ancestors 
occupied the most favorable of the earth’s zoological regions, 
in which other kinds of animals also attained dominance during 
the Pleistocene. These regions had challenging climates and 
ample breeding grounds and w'cre centrally located within con¬ 
tinental land masses. There general adaptation wa.s more iin|K>r- 
tant than special adaptation. Any other subspecies that had 
evolved in these regions would probably have been just as suc¬ 
cessful Now the success of these groups is being challenged in 
many parts of the world as other groups who evolved later learn 
to use their inventions, especially modern means of communica¬ 
tion, And evolution is still taking place, particularly natural se¬ 
lection resulting from crowding and stress, as described in Chap¬ 
ter 3. 

In any case, neither the future of man nor the detailed descrip¬ 
tion of the bodies, hiochemicat peculiarities, or behavior patterns 
of the living races of man is the subject of this Ixiok. 1 have, I hope, 
showTi as accurately as the evidence warrants w'hence each of 
them came, and what steps guided it to its present position. 
Further details must await the publication, in due course and if all 
goes as planned, of my next book, tentatively entitled The Ljoirig 
flaces of the Worlds 
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GLOSSARY 


ACETABULUM The hip socket. 

achonuhoplastic A form of dwarfing in which lh& extremities are 


shortened and thickened. 

ACBOCESTRic See telocentric. 

Adapitoae Fossil ancestors of the lemurs and loiises- 

ADpudTtON^ A drawing together, as the adduction of the great toe toward 
the other toes in human evolution. 

AppucTon MACt^us A large muscle extendmg from the pelvis to the Unec 
a^cra of the Femur. It is important in locomotioiu 

ALL£LE 5 Altemjile genes situated on a single locus of a chromosome. 

ALLOaiETHY (ullometric) The principle according to which the propor* 
tions of related animals change as their sizes change. 

ALLOPATPic Inhabiting different regioi^s- 

AiVEOLAB Pertaining to tlie tooth-bearing part of the upper jaw. 

aN'aceneisis The evolution of one species out oF another by succcsstoUh 
phvletic evolution. 

AKAFTOMonPiis {Anoptornorphidae) Fossil taisiers. 

AKA5TOMOS1S A coimecting link betT^wn two arteries which ensures 
blood flow to the vascular territories oF both iF one is cut. 
ANOKTHOdASE A fcldspaT. 

A^^NiTLUS A bony ring around the ear hole in certain mammals. 

ANTF.BOFOSTEBlOR FotC and flft. 

ANTICLINAL (vertebra) In jumping primates, the vertebra that marks 
the midpoint twl^veen the front and rear muscles of the back on a pono- 
grade animal. 

APOCniNE (gland) A kind of sweat gland, 

APONEunosEs Tendinous sheaths^ 

Archaeiwoic The oldest of the five geological eras. 

ABCON^-pOTTAssittM METHOP, OF Argoti'^o mcthod. A Tiiethod of geologim] Mt- 
ing based on measuring the amount of argon trapped in a potassium 


atom. Sec page 313. . , , , lj ‘j 

ASTEBiDN The point on the surface of the stuU where die hmbdoid, 
parietomastoid, and oecrpitoinastoid sutures meet. 

ASTPAGiri.os The ankle bone, 

ATEUonc A kind of dwarfing in which the bodily proportiofls remam 
normal uilh due allowance for allometry. 

Atermn a North African fiint iodusbrj' characterized by bifacial pressure 

flaking and tanged. 
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atlks (vertebra) TKe second cer\1caL 

Altricnacian a European Upper Pnleolithic flint industiy, 

Australoid One of ihe five subspecies of living man, including the 
native peoples of Austialiap New Guinea, and Ntelunesin- the Negroid 
dwarfs of Indonesia and South Asia: and certain ahorigutal Irib^ of 
India. 

AusrriiALOPrrtiEciNES All Lower Ploistociene homfnids that arc not llomo^ 
AUTOSOMAL CELLS Body cells, as opposed to sperm and egg cells. 
axiula ArmpiL 

BASAL coNGLOiirznATfLs Tlic Conglomerate (puddingstone) which often 
occurs at the base of beds deposited on a surface that was exposed diid 
eroded before the deposition of the new series, 

RASION' The point at the forward lip of the faram^ rnfcgnum on the 
sagittal line. 

BiASTERiONic Thc btcadth of the skull on the chord between the left and 
right astenon (q.v.). 

bicon'dtlar (diameter) The chord between the t^vo txjodyles of the 
mandible, usually taken betw'cen the outer borders of the condyles, 
RiCRiSTAL DIA^C£Tr:R The distance hebveen the crests of the ilia of the 
two pelvic bones. 

BicoNiAL oiAMETEH Thc Icogth of the chord between the hvo gonial 
angles of the mandible. 

BJZYCOSL4TIC DiAURTER The muxlnium face breadth measured from 
One zygomatic arch to the otKen 

BiLOPHQDQNT’isM A foature of the molar teeth of Old World manfceys. 
Each molar has two pairs of cusps, one forward and the other to the 
near^ each pair being joined by a n'dge to form a loph, 
riocbocraphy The geog^raphy of living things^ jncluding both plants and 
animals. 

BOLAS STONES Stones tied together W'ith thongs so that when thrown at 
an animal or bird they will spread in flight and entangle the victim. 
BOREAL Pertaining to the northerly regions- e.g., boreal forest 
BRACHIAL Pertaining to the upper arm; e.g.^ the brachial plexus of 
nerves. 

BKACmATE To move throu^ the forest by swinging with die arms from 
branch to branicb, as an ape does. 

BHACHYCEFKALLC Round- or short-headed. 

BHAcmcTLANY Of A skulli shoit Of roiind. 

BFANCHTN'O (cvolutlon by ) The evolutioii of one or more sister species 
at the same time throng environmental adaptation l kladogeticsis- 
BRECCIA A cave deposit contaming angular stone and bone objects that 
have been naturally cemented, 

BREGMA The point at or near the top of the skull ■where the frontal and 
parietal sutures meat. 

BUCCAL On the check, or outer* side of the teeth, 

BULLA (tympanl) A hollow^ thin-walled, bony prominence of rounded 
form situated just belo^v the opening of the ear and forming part of the 
tjTnpanie bone. 
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BUftiN' A graver or aarrqw chisel^ particuliirly of flinL 

C4LCAN*EL'S The heel boner 

CALOTTE A sitialU eaplike fragment of a brain ease. 

CALVA A fragmentary brain case* usually lacking the base. 

CALVAfULM The brain csise, without the face, 

capitatum {(fs capitiitum) A wxist bone. 

Cafoid One of the five subspecies of itiaTi, ineluding the Bushmen and 
Hottentots. 

Caea&elli s CUSP An accessory cusp t>n the hngiml side of an upper 
molar tooth. 

CAJiPAJL (bones) Wrist bones. 

CAAOTID An arierj^ supplying blood to the braifi. 

Catakrhlnes Old World monkeys^ apes, and hoininids. 

Caucasoid One of the five subspecies of living man, including most 
Europeans, North Africans^ Near Easterners, inhabitants of India and 
Pakistan, and overseas settlers from these regions. 

Crndzoic The present geological era, induding tlie Tertiary and Quatcr- 
naiy. 

cemteomehe The point ^x"here the two coiled strands of a chromosofnc 
are attached; in ceD division it nets os the focus of separation. 
CEREBELLUM A three-lobftd and finely fissured section of the brain situ¬ 
ated below the posterior portion of the cerebral hemb^hereSi Among its 
functions are the regulation of posture and the maintenance of bodily 
equilibriuirii 

CiKt?ULU]Vf A cnlliirlike rim of enamel about the base of the crown of any 
tooth except the incisors- 

Clactoxlax a European Lower Paleolithic flake industryn 
CLASS The third of seven lev-els in the Umaean taxonomy; e.g.^ Mam- 
malm, 

CLAVICLE Collarbone. 

CLINE, CLENAL A graduol progression in the dimensions, form, or color 
of an anatomical feature from one geographic region to another. 
CONDYLES Raised articular surfaces on which bones move, as the oc¬ 
cipital condyles at the base of the skull, and the condyles of the low'ttr 
jaw. 

CoNGom One of the five subspecies of living men, including the African 
Negroes and Pygmies. 

cofiACOiD PBOCES^ TKc forward peak of the ascending ramus of the man¬ 
dible to which the temporal muscles arc attached. 
cortex: The outer layer of the lobes of the forebrain; the gray matter- 

CBETACEOtrs The third and last epoch of the Mezozoic Era. 

CrA^Macnon a site in the Dordogne region of France in which a skele¬ 
ton so named was found. That skeleton. A supposed race. 

CnoMEBiAN A Lowtt Pleistocene interglacial period between Ciiiiz and 
Mindel. 

CUBOID A tarsal bone. 
cuNEiEDRMS Thieo tatsal bone®. 
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CY^iQPONT, c^t^odontism Being ”dog-toot}i€fd-*" Hav'ijig □ nonnal-^ix^^d 
pulp eavi^: the opposite of t^iirodontism (q.v.)- 

CVTOCENETICS The study of heredi^ ifi terms of the anatomy and physi- 
olog>^ of dells. 

DECIDUOUS tt:etii The milk teeth. 

DELTom A muscle of the shoulder and upper arm. 

DIASTEMA A gap between two teeth. 

DiCASriuc FOSSAE Crooves on the inner and under side of t!^e lower jaw 
to which the digastric muscles are attached. 

DiMOHPrus^t (sexual) ^tarked diderentodon In siM and form between 
the sexes. 

DIPLOE The cancellous bony tissue bedv^een the inner and outer tables of 
the skull. 

DIPLOID Of cell nuclei: having pairs of chioniosan^es; e.g., 46 in man. 
The opposite of haploid (q.v.). 

DISTAL Away from the center; c.g,, the hand is distal to die arm. 

Djetis a late Lower Pleistocene fossibbeaiing depchsit found in Java. 

DQLEBiTE A dark igneous rock, 

I>on'au a local Central Eumpean Lower Pleistocene gisiciation. 

DonsAL On the hack side. 

DavOFinmciKEs A group of fossil homuioids probably ancestral to living 
apes and men. 

Elsteh The first European continental icecap, corresponding to the 
Mindel of the Alpine scries. 

ECOLOGY The study of the mutual relations between organisms and 
their environment. 

Eocene The second of five divisions of the Tertiarv' epoch. 

EOLITHS Early stone "implejnents" wdiich may ha^^ been of natural 
origin. 

TPDCH (geological) A division of a period (q.v.)^ 

EiiA (geological) Any of the Eve primaiy^ divisions of geologic time. 

ESTIVATE To sleep in the hot seasun—the opposite of hibemate. 

Ethiopian region Africa south of the Sahara, and Soudicni Arabia, 

EURYFHACOUS, EURYPHAGY Wide-feeding, eating many lands of fctod^ 

EXFOLiATTE To |>eel off through weathering (of graintej. 

EXOSTOSIS A bony excrescence. 

EA^inLY The fifth of seven levels in the larkiican taxoiiornv; 

Hominidae, which has two subfamlli^, Australopithcciiiae and 
Homininae. 

TOLDSPAB Any of a related group of cry stalline minerals. 

rEMUR Thigh hone, 

FIBULA The thinner and outer of the two shin bones. 

FLAKE (implement) A stone implement made from a fliike that has been 
struck off a core. 

forame,v a hole in a bone. 

FonA^fEN MAGNUM The Opening at the base of the skuU through which 
the spinal cord passes, 

FOSSA A depressioD or concavity in a bone. 
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KOV£A An indented area in the center of the retina. 

FfiEEtfUM A connecting fold of membrane in the mouth- One connects 
the lips and gums ixt t1>e median line, and another binds the tongue 
to the floor of the oral cavit). 

GA^inufAs The last (calher third or fourth] pluvial period of the 
pleistocene in Africa, 

AOAPTATiQx Cenctic adaptation to interspecific and intra¬ 
specific co-mpetition; e.g., increased intelligence. 

^^E^ET^c DiurT (the Se^vall Wright effect) A type of evolution postulated 
hv Sewall Wright in which the genetic composition of a population 
changes by chance t>ecausc the population as too small to corLStitute a 
valid statistical sample. 

CEN^iOGix>ssAL A pair of muscles Uiat participate in controlling the 
movements of the tongue, 

OEWUS The sixth of seven levels in ttae Llnnean taxonnmy: e,gr, Homo. 
CEOcnAPrnrjtL PuAcb A subspecies^ a major division of a species^ pre¬ 
sumably of some antiquit^v 

CERONTOMORPHic^ cehontomorpky Having the characteristics of old 
age» as contrasted wilh pedomoq^hic (q.v,). 
dnOEnimuc acid A substance involved in the growth of plants- 
clabella The central and most prominent point on the brow ridges. 
GiLABELXAnE All ill-dcfioed point on the sagittal arc of the frontal bone 
just above glabella, marting the junctiGn of the glabellan prominence 
and the curve of the fronla] bone. 

ci^AciAL An inteiTi’al of cold climate with mountain glaciers^ continent^] 
icecaps^ or bolh- 

CLEN01D CAvrTY The socket in which the mandibular condyle rests. 
cccm^ocKnOKOtjO v The science of determining how long ago bvo re¬ 
lated languages sepnmted. 

olltteus xfAxiMUS A massive muscle of die pelvis and thigh which 
forms the buttock. It is important in walking and particularly in arising 
the body upw ard. 

GLUTEUS Mi^utus A posverful muscle of the pelvis &nd thigh. In walk¬ 
ing it throw-? the body toward the line of gravity when the opposite leg 
is off the ground, 

GLUTEU? minimus A muscIc of the peKic and thigh underlying the 
ghiteiis medius and performaug more or less the same function. 

CONIAL ANCLE The lower rear comer of the mauds hie. 

Gottweic The inlcrstadial bct%veen ^ViitTn I and Wurm H. 
ctuuiE In this booh, an evolutionary level or status through which one 
or more phyletic lines of animals (or plants) may pass- 
Gunz The first of four Alpine glaciations in Europe; believed to have 
been divided into two peaks^ Cimz [ and Giinz IL 
itAPLorD The condition of a sperm cell or iinferiilized egg which has 
only one pair of ehromosomes; fi-g-i in mao, which is half the num¬ 
ber present in fertilized eggs and in somolac cells. 
rrAPTOGLOBivs “Ffotems [m the blood sensm which are] concerned with 
the banding [togelherl of hemoglobin from aged and broken down red 
blood cells" {C. Sterna Pnncrples of Human Genetics, p. 53)^ 
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HEMOGLOBIN' “Complex molecules {in the re<l blood cells] that are com¬ 
posed of the "^colored, iroo-containing heme and a coI-dtI^ protein, 
globin'* (Stem: FrinciplEs, p- 5il), 

HOLOTYPE The first specimen of a species to be found, named, and 
described, 

Honilvids Australopithecines and mcn- 
Hominoids Apes, Australopithecines^ and men. 

Homo erectls The extinct species of man from which the hving races 
of Hama sapiens evolved. 

Homo sapiens The living species of man and some of our fossil ancestors- 
HUNtEHos The upper ami bone. 

Hylobatldae, Htlohattdg Gibbons and siamangSr 
HYoio BONE iA U-shaped bone at the base of the tongue; to it are at¬ 
tached muscles used in svtallowing and speaking, 

HYPOPHYSIS The pituitary gland. 

Hypothalamus A small subchamber at the upper end of the brain 
stem which has many functions concerned with emotions and automatic 
controls of physiological activities. 

ILIUM The uppermost and largest of the three pelvic bones which fuse 
to form the os 

LVCA (bones]! Supemmnerary bones at lambda- 

isFHAoiifliTAL FCMAMEN A fotamCn in the zygomatki bone under cadi 
orbit 

INIQN A projection In the sagittal line of the occipital bone, usually at or 
below the hindmost point of that bone. It serves as an anchor for some 
of the neck muscles. 

LvTEecLACLAL An interval of warm climate between two glaciations. 
INTEBPLUVIAL In tTOptCfil rcgions, a geological time interval sepamting 
two pluviab, 

iNTrasTADiAL A cool interval between two maxima of a single glaciation, 
isciu™ {ischial) The lowermost and hindmost of the three pelvic bones 
which fuse to constitute the os coxae. 

ISCHIAL CALLOSITY A patch of tough, bare skin covering the tuberosity 
of the ischium in Old World monkeys and some apes, 

ISCHIAL Tu&EftOSiTY A downward extension of the ischium* covered in 
some primates by an ischial callosity {q.vj. 

Jurassic The second of the three epochs of the Mesozoic Era. 
kahtqtype The chromosomes of an animal arranged by pairs in order of 
Length, 

els-gdom The first of seven levels in the Linnean taxonomy; e,g,. the 
animal and vegetable kingdoms, 

lOTGHEN'-MiDDEN' An cpeo-alr archaeological site, usually Mesolithic, and 
usually containing bis-alve shells. 

ELAPocENTSis Evolution by branching (q v.). 

labeolinoual dlameteh The transverse diameter of a tooth, from 
cheetside to tongueside. 

LAUOMORPHS Harcs and rabbits. 


LAXtSDA 
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The pdint where the two parietal bones anti the occipitsi bane 


meet, 

LANtco Fetal hair. 

LATERtTE A porous rcddish clay farmed by the deeoinpiositfon of certain 
Tocks in tropical regions. 

T.Trt.^*r,ijnL»5iAv A technique of iStriking flakes ready for tise from a pre¬ 
pared core. A Rint-tool industry- based on this technique. 

Li™ In this book, an evoluHonar)' sequence of species passing through 
two or more grades. 

LhKEA ASPZHA A ratsccl ridge on the back of the femur. 

LDCAi, ftACE A minor tcixonomic division of a species of lesser magnitude 
than a s^ihspecies (geographical race). 

LOPH In the molar teeth of Old World monkeys, a pair of cusps joined 
bv a ridge. There are generally two pairs to a tooth, one fore and one 
aft. 

lump.^r The region of the hack between the rib cage and the pelvis; 
e-g^p lumbar vertebrae. 

MAiAfl The os z^g&maticitmy or cheek bone. 

MAN'orauE Lower |a%%\ 

\fANQ (American Indian) The upper prindsteme, held in the hand and 
rubbed against the melate, or nether grindstone. 

MANUBmcTM Thc low'er segment of the breast bone- 

MABL A crumbly deposit of clay tnised with tulcium carbonate. 

MASSETEP One of a pair of muscles which take part io the raising and 
grinding motions of thc lower jiiw. 

^fACTo^o PROCESS A hollow prottibcrance on the temporal bone behind 
the ear hole. 

MAXILLA The upper jaw bone. 

AUDITORY MEATUS THc CaT holc^ 

MEDULLA (oblo\”CAta) The lowest or posterior part of the brain, 
which merges into the spinal cord, 

MEiosis A process by which a spertn or egg tell divides twice in succes¬ 
sion, the second division reducing the nucleus from the diploid (q.v.) 
to the haploid (q^v.) state+ 

MELANL^ Pigmcut grail ules. 

MENTAL FORA.MEN A hole iTi the otitcr surface of the lower jaw. 

ME^CEAL ABTERIES Aftenes that f«d biMd to the meningeal cov- 


ering of the brain, 

MESIAL Tenvard the center- 

MEsiODiSTAU DiAMETEB Of the cTmvus of t«thi the Ifflgth mfiasured 
along the curv'e of the dental arc. 

MESiou^BtAt Of the crowns of teeth; forward and outward. 

Mesozoic The fourth of the five geologieaf eras, 

METACAfiPALS The five bones of the hand lying between the wrist bones 
fcarpaU) andthefingerbonesfphalanges). 

METACExtruc Of a chromosome: having the centromere more or less in 
the middle. 
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METATAnsAt^ The fivc bojoes of Ihe fcHDt lying bchveen the tarsals and 
the toe bones (phalanges). 

METATE An American Indian millstone^ the larger or nether stOfifir 
i£ETt>pic sunmi: A suture between the t^vo frontal bones which usually 

closes in infancy. 

MicnouTH A small flint implement stnich from a small blade core. 
MIE>DE?I An ancient refuse heap, usually composed largely oF mollusc 
shells- 

hfiD-PHAJLAxCEAE Pcilajnmg to the middle section of a finger or toe. 
Ml\'D£L The second of four Alpine glaciations of the Pleistocene. 
Miqcexe The fourth of five epochs of the Tertian' period. 
hloxcoLOm One of the five subspecies of living maOp including prin¬ 
cipally the peoples of East and Southeast .^sia and most of Indonesia, 
and the Polynesians^ Micronesians^ and American [ndians. 
xtoxoTREiiE An egg-iayiug mammal of Australia. 

MQNcrrmc Of a species: having no geographical races. 
morpholocv The study of the form and structure of animals and plants. 
MOSAIC A hind of geographical distribution in which many races live 
close together. 

MousTERiArJ A .Middle Paleolithic fi^ike industry of Europe and Western 
Asia. 

MWEER A stone used for pounding or grifiding- 

MULTiTUBEncui-A'rEs An esftinct order of mammals that fiouiished dur¬ 
ing the early Cenpzoic. 

NASJON The point where the two nasal bones and the frontal bone meet. 
NAVICULAR A wrist bore. 

>r£ANTHj« 5 Pic Referring to morphologically modem types of man. 
Neabgtic recjon North America and parts of Central America (see 
Map s). 

raoTENY The pcfsistence into adult life of fetal or infantile chajmcler- 
istJes. 

Neotropical region South America and parts of Central America (see 
Map a). 

NEURONE A nerve cell, including its processes. 

NONTONAL (language) A language in which tone? have no semantic 
meaning, other than for emphasis or quertioning, 

Notopubo Upper Pleistocene fossil-bearing beds in Java. 
midtrAL Pertaining to the nech. 

OBEUON, QBEL10XIC The point on the interparietal (sagittal] suture of 
the skull betv'een the two parietal foramina. 
ocerpuT, occiprrAL rone The hindmost bone of the skuDx 
OCCIPITAL CREST A cTe?t of bortfi ninuLng horiTA^ntallv across the oociput 
in some ape? and some hominids. 

OCCLUSAL Pertaining to tlie occlusion of the teeth when the jaws are 
closed, 

ODONTOLOGY Thc Study of teeth. 
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OLECRANON The projectLon at the proidfnal end of the ulna: the 

“‘funny bone.^ 

Olzcocen^ The third of five dhisions of the Tertiary epocHr 
OSTOCENY The grcn^^th md development of an individnal organism. 
oeiSTmoN The rearmost point on the sagittal line of the sJoiU when in 
the eye-ear plane. 

ofiDEn The ^uith of seven levels in the Linnean taYonomyi e.g.^ Pri¬ 
mates. * 

Obiestal keoion* The Old World tropics from India to Wallace's Line 
and South China (see Map 4). 

ORTHOCNA'nrous Having jaws that do not protrude: the opposite of 
prognathous. 

os CAPiTATOM A wTiat bone. 

os COXAE The pelric bone, consisting of three fused bones, the ilium, 
ischium and pubis^ 
qs LUNATiJM A wrist bone. 

PACKYOSTosis Thiohening of a bone, 

Paljeahctic becio-s Europe, North Africft, and all of Asia except that 
forming part of the Oriental region See Map 

Paceqcene The earliest of the five dlvisiOi>s of the Tertiary epoch. 
Pai^olithic The stem e-age industries of the Pkistocene and their time 
span. 

Paleozoic The second of the four geological eras, 

PAftZETAL One of a pair of bones comprising the major part of the skull 
vault, bordered in front by the frontal bone and behind by the occipital 
bone. 

PATTLLA The kneecnp- 

^EbOMOUPtuc, fedomoephy Infantile or childlike in the adult form.. 
pelace The over-all hair covciing or fur of an animal. 
feuidd (geological) A division of an era (q.v,). 

PEnONEAL Pertaining to the Hbula, as the peroneal arteiyn 
PHALANGES Finger and toe bones. 

PHENOTYPE What you are: the product of heredity and environment 
PHPATRY A division of a tribe or other breeding isolste. 

PHYLmc EVOLUTION Evolution bv succcssion by wych ooe spedes 
evolves out of another. 

phylqoent The evolutfon of a line ('£j.v.)% 

FprMLU34 The second of seven levels in the Linnean tixonofny; the 
CbordataA-ertebrata is a sub-phylum. 

pmrrocEOCKAFMY The geography of plants; the counteipart to ^ 
geography (q-^v,)+ 

pila™ (femur) A bracing ridge on the back of the shaft of the thigh 

Fin I Oft A Lower Pleistocene fossil-bearing geological formation in the 

Siwalik Hills of India, laid down during the first of four Himalayan 
glaciations. 
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PLATVlEHttLSES Ncw Wprld monkep. 

plattsma a broads tliin sheet of muscle covering much of the face in 
primitive mmnrnab; from parts of it ore derived the muscles of facial 
expression in man. 

PuEisTOc^\E The earlier and longer of the tK^o epochs of the Quatematy 
periodj it began about one million years ago and is believ'ed to have 
ended ten thousand years ago, 

^LExus A network of blood vessels or nerves. 

Pliocene The fifth and final epoch of the Tertiary period. 

PLirvTAL Painy. In Africa pluvial periods are believed to have corre¬ 
sponded in a general way to periods of glaciation in northerly regions. 
POLTTVPIC Of a species: having two or more genetically distinct geo¬ 
graphical races or subspecies, 

POLYANDROUS Pertaining to a system of rnating in which a woman may 
have two or more husb^ds. 

polvcy.vol’s Pertaining to a system of mating in which a man may have 
hvo or more wives. 

PQLVMoapjnc CeneticaiLy variable, 

poxciD Pertaining to apes. 

PoNTTAN .4 geological time span between about 16 and 10 million years 
ago, variously attributed to the Upper Miocene and the Lower Pliocene, 
poftios A point on the upper border of the ear hole. 

FPEMOLAP CONE A protuberajice in the center of an upper premolar 
found sometimes in the teeth of Mongoloids, 

PHOCXATHlSM Ptotrusion of the jaws. 

PHONoepAOE Walking on all fours. 

PnostMiAxV Any primitive primate included among the tree shrews* 
lemurs, lomes, and tarsiers. 

PnOTEROZOic The second of the five geological eras. 

PBOTOANTIIPOPIC The first of three grades of human evolutjon accord¬ 
ing to the scheme of S. Sergi. 

PTERYCOIDS Two pa US of uiuscles, the internal and the external, con¬ 
cerned with the motions of the louver jaw, 

PURLVE A ciTStalline compound (CUN*)* the parent of other com- 
pounds of the uric acid group^ 

Quatpbnary The present geological period, including the Pleistocene 
and Recent epochs. 

RACE A genera] term referring to genetically distinct divisions of a 
species, 

HASTUS The shorter and more mobile of the two bones of the forearmj 
the one on the cuter side when the palm of the hand is facing forward 
or upw^ud. 

KAMI (ascending) The pained branches of the rear portions of the lower 
jaw which rise upwards to articulate with the cranium. 

Rzn: SiiELABiLE A network of blood vessels concerned with heat trans¬ 
fer between veins and arteries- 

Riiesus An obsolete name for the primate genus Macaaii a system ol 
blood groups named after the Rhesus monkey* Mccaca 
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lUttNiAL The name of the third index of facial Hiitcie 5 S. 

Riss The third of the four Alpine ghici;:itions of the Fleiitoc-ene t^ioch. 

Baaw The second Continental icecap io ?^orthcrn EuropCp correspond¬ 
ing to the Hiss Alpine glaciation. 

SACitUM A bone of composite origin connecting diu two pelvic boneSp 
the fifth lumbar vertebra, and the cdcc^^tc. 

SACITTM* CREST A crest ninning along the sagittal (intcq>arietal} suture 
in some apes and Anstralopithecmes whose tvi^o sets of temporal mus¬ 
cles are or were so large that they met at the top of the skull and 
needed additional area for attachment. 

Saiiui^ Shzli-‘ a region of shallow water ofi the northwest coast of 
Australfai which reaches New Guinea; it was dry land during parts of 
the Pleistocene. 

San MEN IAN CeobgicaJ deposits in Northern China: the lower S&n- 
menian is Lower Fleislocene and the Upper Saiimenian is Middle 


Fkislocene. 

SAVANNAH Tropical or semitropical grassland dotted with trees. 
SCAFKOLD KeehshapedL a wTist boiic. 
scKPVUi Shoulder blade. 

SCLEAA The fibrous outer capsule of the eye, including the transparent 

cornea. 

SECTOiUAL Of canine anti incisor teeth: shearing. 

5E1J.A TURCiCA Tho hv-pophysial fossa^ a depression in the base of the 
skuU in which the pituit;ir>' or hypophysial gland is seated. 
sEnVAL CAT (Felis Senml) A long-legged African wildcat. 
scsA^iouis Ceuerally rounded or platelike bones found in tendons over¬ 
lying |Oints. The |>atclla or kneecap is a large sesamoid bone. 

SHAMAN A mcdfco-religioiiS specialist arnong primitive peoples. 

sHovEc iNCisoi^ Jneisor teeth that are concave on the inside. 

SICKLING A heritable deforination of tlis red cor|>tiscles w’hich inhibits 
oxygen transfer but is believed to produce immunity to some forms of 
malaria. 

SiMOTic The second of the four indices of facial flatness. 

Sisaxthkopus a group of fossil men found at Ghoukoutien in ^orth 

Chma^ 

adaptation Genetic adaptation to some .sj^secial enviiorununtal 
factor; e.g.. cold, heat, drought, or spKiial foods. 
sPEcms The seventh of the seven Icveb in the Linnean taxonomy, and 
the basic unit of the Linnean system^ e.g.. Homo sapiem- 
SPiiENOiD A bone in the lower and forWi’ard part of the skull. It consists 
of a body and two pairs of wings and articulates with every other bone 
of the brain case as well as with the palatine and zygomatic bones and 
the vomer, 

SQUAMOUS Pertaining to the upper or scalelike part of the temporal bone 
which articulates with the parietal at die squamous suture. 
sTADiAL. One of the maxima of a glaciation which had two or more 
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STEATOPVCiA The tondJtioD of having large deposits of fat on the bnt- 
tocb. 

STCCOEjox A gemis of extinct Asiatic elephants. 

STt^TOPHACOt-s, STESOPHAOV Having a specialised diet 
stERKcM The breast bone. 

STBATicp.Apm\ stnATicaAPHiq The study of supertmposed layers 
(strata) in archaeology. 
susFAAiLLY Sec family^ 

SUBPHVLUM See phylum. 

stiusPEcces A mapr division of a spedes, constituting a geographical 
race. 


SUBTENSE In an isosceles triangle^ a line that divides; it into hvo right- 
angte triangles of equal area. 

SUBTERM IXAi Of 8 ehromosome: hadng its oentroinere located between 

its middle and one end. 

SUCCESSION (evolution by) See anagenesis, phyletic evolution. 

SuNQA Sea, Skei^f A body of shallow Avater lying lielvveert parts of 
iDdonesia and Southeast Asia. Ehiring parts of the Pleistocene ^is area 
was above water. 

SUPERSTEHNALE A powit at the lop of the sternum or breast bone used 
in the antliropometiy^ of the living. 

SUPIXATOH vuBGE da CHEST A ridge on the inside of the ulna which gives 
attachment to the supinator muscle, which rotates the forearm, 

sustzxtacuuum tali a projection on the inner side of the calcaneum 
or heel bone for articulation with a facet of the head of the talus, or 
ankle bone. 

SUTURE The line of union between any two bones of the skull, 

STL.VJAN Fissimn Also called the lateral sulcus. The most conspicuous 
Bssure of the brnin^ situated between the temporal lobe and the fronto¬ 
parietal region. 

SYMBIOSIS Of two or more species: living together to the mutual ad¬ 
vantage of both or all species; e.g., a bird that siLs on a rhmoccros and 
eats his ticks. 

STMPATnic Of species: occupying the same territory. 

SYXiPHisiox An anthropometric biximark at the upper and outer Iwrder 
of the pubic symphysis. 

PUBIC SYMP11£S1S The junction of the h^vo pubic bones that are sqiarated 
by the mterpubic disc, 

TAIGA A Eussian term for boreal forest. 

TALUS The ankle bone, which articulates with the tibia^ fibula, calca- 
neum, and navicular. In walking each talus bears in turn the entire 
weight of the body. 

TAnsAL BONES OR TARSUS The tolus^ calcaneum, navicular, cuboid, and 
the three cuneiforms. 

Tatrot An Early Low^er Pleistocene level in the Siwalik HiJls of .North¬ 
ern fndk, and its fauna. 

taurokdontism Being "bull-taothed." A condition of the teeth, particu- 
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larly the molarsT iR which the fusion of the roots neotenously takes place 
low down and results in a large pulp cavity^ 1'he opposite condition is 
cyrnxlontism 

TAXONOMY The science of classifying animals and plants; systcmatics, 

TEiCTtTe A small, glassy nodiik froin outer space- 

teldcenthic Of a chroxncKome: having the centromere at one end; 
acrocentric. 

TEMPORAL BONE A paired hone faiTOing part of the base and Literal wall 
of the skulL It is formed from four sepanite bones in the fetus, repre¬ 
senting the petrous {portion aiid mastoids, the styloid process^ the 
squamous part, and the tympanic part. 

TERES MiNOB A muscle attached to the asiUary Ijorder of the scapula 
and the upper part of the humerus, which partieipnics in rotating the 
hurnerus laterally- 

TEfiTiARY The first of the two periods of the Cenozoic Era, 

Ticlian a cool interglacial interval of the Low^cr Pleistocene in Western 
Europe preceding Ciinz L 

TONAL (language} A langui^Eep like Chinese^ in which changes of 
musical tone have semantic meaning. 

TOltirs A bonv ridge^ partienlarly the supraorbital toms, which is a 
continuous btow ridge- 

trapejEIUM a wrist bone at the Imse of the first (thumb) metacarpal. 

iTLVPE2X)io A wrist bone at the base of the first (index) finger meta¬ 
carpal, 

thavetitine Calcium carlmnate deposited by %vater of springs and 
Streams holding lime in solution- 

TniAssic The first period of the Mesozoic Era. 

Trjnil EsKisil-l^caring Middle Pleistocene lieds in Java overlying the 
Djetis Beds and underlying the Moloptim Beds. 

tbochakteu At the upper and outer side of the feinnr, fust distal of the 
neck, is a large pniminence. the greater troilmnter, to whkh are at¬ 
tached the fulfiictis nrinimir-f and meditix muscles. The lesser 

trochanter, lower and on the inner sidCp is ihv attachment for the p^oas 
major and iliaciis muschs. A fesv femora have a tliird trochanter. 

TROCHLEA A front-I o-IkuK rounded groove at the distal end of the 
humcnis which articulates with the ulna. 

TYMPANIC PLATE A curwxl plate on the temponil iKJnc which Uss in 
front of the mandihiilar fosui and \rith v,‘htcJi the condyle of the 
mandible articulates in rotary^ chinving- 

ULNA The longer and less mobile of the two bones of the forearm; the 
one on the inner side whea the palm o-f the hand is facing forw'ard or 
upw^ard. 

UKCULATES Hoofed mammals. 

VB.VAE coMiTEs Vcifis which run parallel to each other on either ride 
of CFiiain arteries and which may be joined by anastomoses (q-v.) 
just as arteries may^ 

Villa FEANcmAN the earliest part of the Lower Pleistoocne, 
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yoLAR Referring tD the palm of the hand or sole of the foot. 

v&MCft A median bone which forms the pi:i^eromferior jwitioTi of the 
nasal septum^ It lies belo^v and behind the septal cartilage^ 

Waaoendn a ^hspecics in a phyktio evolutionary sense, and not a 
geogniphical sttbspccies. 

Wallacea The islands betvveen Wallace^ Line and the bouiidaTV of 
the Australian Region, Their fauna is of mixed Oriental and Anslralian 
species. (See Map 3.) 

Waluvce's Llve a line between Bali and Lombok, and points north and 
east, which divides the Oriental fauna from that of WaJlacea. (See 
Map 3,) 

WEBEa*s Line The line of fatmaJ balance between Wallace's Line and 
the boundary^ of the Australian Region. (See Map 3.) 

Weichsel Tlie third and final continental European icecap, correspond¬ 
ing in general to the Wiimi [q-v,)^ 

WuKsi The fourth and bst of the Alpine glaciations of the Pleistocene 
epoch, 

ZOOCEOCHAPHV The geography of animals^ the counterpart to phyto- 
geography {q*v,)« 

ZYGOMATIC A pained bone of the face which forms part of the lower and 
outer borders of the orbit and parts of its floor, it articulates particu- 
iaily with the sphenoid temporal and maxillary bones. 
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Abbevillian indnstn’, 3^9 
ABO blood groups, 173,193 
absorption. c?oncept of, 

AcheiilL^n urdlustry, 330* 488^ 
496^ So^> 521. S5S. 567. 59^* 59^ 
achondiopksia, ii4-JS.fiS3 
acrocentric {telocentric) cbrpmo- 
some, 17S. 179 
Adapidac. jgi 

adaptation(s)s to crowdings 106-12; 
enviroiuncntal, see envirojimeotal 
adaptaricm; general, aS; pbysio- 
logica!, see physiological adapEA- 
tion; social, evolution through, 
72—118 passim; sjMsdaJ, 28^ 
unique, of f/omo, iiS 
adaptive threshold, 305 
AialDu-Bou-Hbumnoel remainSj, 605. 

607,608. 6og, 633 
Afghanistan, 330, 482, 484, 526. 
559. 577i 57® 

Africa, 52, 53, 189* 220, 222, 225, 
588; apes of, 140. I4ip I44^i 
area oh 42) in, 11; 

Bushmen in, see Bushmen; as 
cradle of mankind, 656; dwarf 
bash bay (loris) m. 113; Eurasia 
connect^ to, 42, 43, 
exchange of animals with South 
Asia, 56; fire as late ^val in, 
332; Fort Ternan primate In, 
205-6; fossil men in^ sites of* 59^ 
609, 612-33; geological events in, 
32; human evolution in, 609—10; 
land mass of> 42. 43r Lifn- 
Tiopiihecus in, 196--7. 19S; Meso- 
pitfiecus in, 195; moi^keys in. 135^ 
136-8, i3Qr-4o; Negroes in, sec 
Negroes; Piiopttheews in, 198; 
pluvial periods in, during Pleisto* 


Africa (coniimicd) 

3i5i Pygmies in, see Pyg¬ 
mies; tools in. Lower Pleistorane, 
227-30, 333; Watusi in, 13, 636; 
see cko Central Africa, East Af¬ 
rica, North Africa, Sonth Africa, 
Africa 

AfriCanthTOpm njeraserms, 627 
Agacbe, R., 228^ 230 
Age of Mammals, 50 
agriculture, as ecological grade, 307 
Ain Hane^ (Hanasb), 226, 228, 
229, 298 

Ainu, 2, 57, 476-7; and facial flat¬ 
ness, 366, 367; hair of, 476; skulls 
of, 474, 477; stature of, 456; teeth 
ot 855. 357. 516; torus mandihul- 
aris of, 451; transportation used 
by. 473 

Aitape brain case, 399, 406, 410 
Alakaluf Indians, 64, 65, 69, 477, 
547 

Alasica, 318 

Alaskan Indians, 63,65 
Aleut language, 5 

Algeria, 217, 228, 344, 441. 452, 
592,604, 605^ 607 
alleles, 36 
Alienas rule, 60 
allometry, 25-6, 359 
allopatric species^ 14 
Aloiiattinae, 132, 133 
Alpine race, 19 
Alpo^Himalayan system, 189 
Aljjs, 309, 527, 54®. 553 

amino adds* urinary^ in primatES* 

173 , 

Afnpliipttnecutfj 193 

tinagenesis (succession), 27^ 28, 
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Anaptomorpbidues igi 
Andaman Islanders, 34, gg, ioq^ 
112, ^22, 423 

Andamanese language^ 407 
Andean [ndians, 70, 66t 
anthropoid apes, 140-B 
anthropometry, 35 
anticlinal vertebrae, and posture, 
ISS 

Aotus, 132 

apes, anthropoid, 14a—S 
Arabia, 52, 54, 482,484, 485 
Arabs, 588, 661 

Aranibourg, CamiUe. 591, 593, 656 
Archaeozoic era, 187 n. 

Arctic Circle, 61, 63, 65, 512 
Argon-40 dating, 224, 226-7, 3^3- 

14 

Asia: Drtfopiihecus in, 202, 219: 
Europe as peninsula of^ 42^ mon¬ 
keys in^ see aho Central 

Asia^ South xAsia, Southeast n^sia. 
Western Asia 

Assam, 52, 143. 422,428. 485 
Asselar mail, 649-50 
Aides, 132, 133 
ateliotic dwarij. 114, 115 
Aterian indusn^*, 330, 523, 596, 600 
Atlan^hrop^*s, io, 11 
Aurignaeian mdustr^'j 554^ 579 
AustraLa, 2, 31, 50, 318, 373; ar¬ 
chaic mammalian fauna in^ 92; 
area of, 44: arrival of man in, 323, 
406; fossil men in, 406-11: land 
mass of, 42; monotrernes in, 92; 
paleolithic tools in, 331; as part of 
Australian faunal region, 55; and 
placental mammals^ 46 
Australian aborigines, 2^ 4, 5^ 59, 
9i-4» 374^ 5^^? cDld-adftpted, 
66—7, 68; and facial datness^ 367; 
hair of, 44; senial dimorphism in, 
26. 27; teeth of, 344. 359. 362, 
363: dso Atistraloids 

Australian faunal region, 50, 55, 92^ 
373 

Australoids, 2, 20^ 31^ 92, 328, 373, 
413 p 658* cold-adrtpted, 63, 66, 
67: on decline, 660; and facial 
flatness^ 365, 369: hair of, 44, 426^ 
427; in India, 18, 373. 422, 485; 
languages of, 92, 407; Mongoloids 
in contact widi, 485, 486; in On- 


Australoids (eonUmied) 

enfcai faunal region, 56: teeth of, 
35a. 353. 4 ^ 6 . 453 

Australopitheeines: cranial mcasure- 
ments and indices of (table}, 291; 
and Homo, 301-4, 333. 334; teeth 
of. 352, 357 , 35a 3G0 
Austialopithecines; South African, 
91, 217* 220, 226, 228, 231-6, 
255 i arms and hands of, 251^; 
brain case and brain of, 256-60; 
cave sites of, *36-7: faces of, 
260-4; of+ 256, 264-7: tegs 
and feet of, 244-8; pelvis of^ 
241-4; postcraniai skeletons of, 
^39-SS? shoulder girdle of, 
of. 256. 257-60; 
teeth of, 256. 267-77, 3S9J and 
tools, 228^ ^37^^+ vertebrae of, 
240, 241 

Australopithecus aftkantis, 232, 233, 
^36, 243, 255, 259, 270, 271, 272, 

274.^76^*77.190 

AitstralopithectiS prometheus, 233 
AustTalopithectis robustusy 236^ 243^ 
i^S 5 > *59^ ^^ 7 . *70t *71. *7=1. *74. 
27 ^. *90 
Austria, 580 

autosomal chromosome, 178, 179, 
182 

axe, hand, paleolilhk, 325-7, 329, 
330, 484,617 
aye^iye, 127,191 
A^ande, 432 
Azerbaijan, Iranian, 562 
Azores, 46 


baboons. 137. 19S 

Bakker, E, M, van Zinderen^ 644 
balanced polymorphism, 22-3 
Balangoda skeletons, 424-5 
Bali, 55,113 
Bali Straib 44 

Balsequilla, discovery announced at, 
479 

Baluchistan, 53 
Bambandyanolo sile+ 647 
Bantus, 356, 360. 590, 632, 636, 
647, 64S, 653 
Barbar)'ape, 13B. 604 
Barbory' states, 54 
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banriers, lO movement of knd ani- 
maU, 46-7*531, 57 
Bartucz> L.* 553 
Batanta, 55 
BatCp Ckjrothea* 639 
Dathur^tt Island, 94, 103 
Bechiianaland, 33a, 646, 649 
Belgium, 524. 5^6. 5^17 
Benderp M, A,, 179 
BeneliiXp 580 
Bengalp 465 

Berbers* 54 p 568, 604* G(>9 
Bergmaniip C^rl, SQp 5 o 
Bergmann's rule, 59, 653 
Bering Strait, 43, 54, 69* 190.314 
fksnard, M. V., 649 
Bhutan, 18^ 143 
BiassutB, B-, 639 
Biberson, P,. 595 
bilophodoi^lLsm, 134 
binominalp in taxonomy* 9 
biogenetic law* propounded by 
Haeckel, 164—5 
biogeography, 41 n. 

Bird, Junius. 47B 
BirdseC* J. B,* lOO 
BisitunCavCj 562 

Black, Davidson* 431. 4331. 434, 437 

black apes, 139 

Black ^rth. Age of* 317 

Black Sea, 330, 521* 527* 554. 555 ^ 

57S 

blade took, paleobtbiCp 328, 330, 4SS 
Blanc, A. C., 501.527,546 
blood groups in primates; ABO* 173* 
193; MN. 174 

Biumenbach, Johann Friedrich, ll 

Bodjonegoro, cave at, 413 

Boers* 590, 632 

Bdhlin* Birger* 431 

Bolabatu Cave* 415 

bolas stones, 228 

Bolk, L, i 63 h 170 

Bonch-(^molovskii, C. A.* 555 

Bond* W+ C.* 639 

Bone* E.* 245 

BonohOy 146 

Border Ca%^e skull, 632-3 
Bordier, F.* 22S. 230 
Borneo, 52, 55* 136, 143- 
421 

Boskop brain case, 641 
Boskop racCp 637* 638.641 


Bosporus gateway* 554 
Bostanci* E.* 561 

^le, M.* 12, 410* 437* 543 n., 572p 
650 

Brace* C. Loring, 510* 554* 657 n. 
brachJaBon, 133, 141* 152, 153* 156, 
157. 15S* 15&. i®ii 1^31 
Brach^tehs, 133 
Bmiii, C. K., 234 
brain? of Australopltbecines, asd-Bo; 
of Gdnpvce specimen, 507; of 
Neanderthals, 529; and sapwns- 
erectus threshold. 337-4^^; of 
Sinanthropus, 439, 440; size of, 
evolutionan' increases in* 76-S, 
338-41; of Solo man, 394; of Up¬ 
per Paleolithic Europeans, 584; 
of Zinjanthropus, 291-* 
brain-molar fn dc^, 345 
brain-palate index* 291^2, 345, 346 
BramapithecuSf 203 
branching, evolubonary mechanism 
of, 27, 28 

breeding areas^ for land unimak, 46, 
47.49 

Breuil, H-, 501-2,627 
Briggs, L. C., 604,607* 632, 64S 
British Isles: Cresifwellian industry 
in* 579; Neanderthals in. 525; and 
Falcaretic faunal region, 54: 
Swflnsccmije skuU from* 91* 314* 
4S7, 495-71 Upper Paleolithic fos¬ 
sil mao sites in, 580 
Brodar, S,, 508 

Broken tfill man, 336, 337* 341* 344. 
346, 442, 621-7; cranial capacity 
of, 623; face of, 625-6; teeth of, 

624-5 

Bronze Age, 108,423 
Broom* R., 231. 245. 246* 252, 253, 
267, 300* 636 
BrothweLL 566 
Bruckner, E * 310. 311, 312, 314 
Bugincse, 415 

Burma, 53, i 43 p 193 . 330 p 4 ^^ 
Bushmen, 4* 27* 57. 59, 63, 6S* 99. 
588* 589. 590. 630. 632, G36, 637* 
64D, 641+ 646, 660; and facial 
flatness, 364, 366. 367: Kung, 3 00, 
102; number of* 660; pedomor- 
phism iiu 646; rock paintings by* 
638, 649: teeth of, 344, 353, 354, 
ass. 3 &*, 364^ 4 SS> -ts®; anii 
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Bushmen (continued) 

TenicKne-Tangier line^ 601^ 6o2> 
649 

Bushnell^ C.^ 53.1,532 
Butler^ P. M.p 2llp 212, 214 


Cnlifomia; early glaeial dll of, 314; 

Indians of. 34. 99, 546 
Caljenfels, F. van Stein, 413, 414, 
420 

CallithrJcidae, 131 

calva, defined, 256 

udvarium, defined, 256 

Cameroons^ 147^ 651 

Canaiy' Islands, 604 

cannibalism, 432, 601,602 

Canoe Indians, of Tierra del Fuego^ 

64 

Cape Plats skull, 630-2 
Cape Martin, Australia, 406, 407 
Capoids. 2, 4. 57, 328, 590, 630, 
^54> ^56^ ^d facial fiatness, 366, 
369^ modem, formation of, 645-9; 
in North Africa, 485; origin of, 
636-9; shrinking process in^ 645, 
646; teeth of, 354, 360^ 364 
Capsian culture: in East Africa, 607, 
634-6; in North Africa, 330^ 606^ 
Capsian remains, 27S, 609, 634. 635, 
636 

capuchins, 132 

Carabelli's cusp, 363,516,635 
Caribs, 432 

Carpathian Mountains, 554 
carrying angle, in locomotion, 157^ 
158.160 

Caspian Sea, 42^ 320 
caiarrhines, 131, 132, 133, 134- 
evolution oh 192—6 
Caucasoids, 2, 12, 27, 66, 328, 658, 
660, 663; contacts of, with other 
subspecies, 485-6; European, see 
European Caucasoids; mid facial 
flatness, 364. 3S5. 367, 369; geo- 
graphical distribution of, 59; 
homeland oh search for, 482, 484; 
in India, 18, 59, 374, 422, 482, 
484: merged into Mongoloitls, 16; 
in North Africa, 52, 482, 588, 590, 
603; in Oriental faunal region, 56; 
and phyriological adaptation to 
climate, 63, 69; Tasmanians ah- 


Caucasoids (conrinuedl 

sorbed by, 34: teeth nh 352^^ 
360-4; in Western Asia, 482, 4S4, 
485^ 487^ 49S; see aha Neander- 
tlials, Upper Paleolithic Euro¬ 
peans 

Caucasus Mountains, 12, 334 
Cave of Hearths mandible^ 628—9 
cebid monkev'S^ i3i"G 
Ceboidea, 193 
132 

Celebes, 55, 56, 112, 113, 139, 414, 

415 

CeDd^KDie era, 50, 187-8^ 190, 216 
Central Africa? Pygmies in, see Fyg- 
mies; Sangoan industiy^ in^ 330'r 
Wulusiin, 13 
Central America, 54 
Central Asia, clines in* 18; Soviet, 
482, 526 

Central European Neanderthals, 
S49“54i mandibles oh 550-2^ 
posicranial bones of, 552; and 
Rumanian toe bone, 553; signifi¬ 
cance oh S53“4; and Subalyuk 
child^s skeleton, 552-3 
Central Honshu remains, 471-2 
centromere, 17S 
Ceram, 56 
Cercocebus, 137 

Cercopithecidae, 133-5. ^41. 194> 
198, 214 

Cercopithechiac, 135, 136-40* 162, 

19s 

Cercopilhecoidea, 193 
Cercopiihectis, 137 
cerebral evolution, level oh 340 
Ceylon, 52, 99. 139, 366. 367- 4^4. 

422, 423, 424, 425, 518 
Chaiicelade man, 577* 583, 584-5 
Changyang maxilla, 461-2 
Chao, T’^K., 449 
Chardin, Teilhard de, 431* 470 
Chatham Islands, 62 
CheiVogflfen^, 127 
Chellian industry■ 329 
Chellian-3 skuD, 336, 337. 614, 
616-17 

chest, and locomotion, 162, 167 
Chia, L-P., 461,476 
chimpanzoeo, 140, 144-6; ancestors 
of, 198 ffpygmy, 148 
chin, rise oh ^6-50 
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China, S, 205, asa, 225* 230, 
302; and Australopith^cfn^, 
3CH>-ip Drvopithecus teeth from, 
203^ early skeletal tnalerial from 
(table) p 430; fdssil macaques in, 
i95i geological regions of^ 316-171 
Miao tribes in, 416-17: monkeys 
in, 136, 139: and Oriental faunal 
region, 53; paleolithic tools in, 
331' Pleistocene apes in, 306—7; 
po^ibte survivals of apes w.y 
207-S 

Chinese: cold-adapted, 65^ 362; 

tomj rmixtdibtrfflns of, 45^ 
Chingshui Erosion, 317 
choppers and chopping tools, paleo^ 
lithic, 428, 32s, 326, 328. 330, 
33 ^* 47 ^ 

Chookoutien, 91^ 103, 302, 323,3371 
430, 431, 434, 436. 461; geolo^ 
of, 435; pollen analysis of breccia 
from, 436; Upper Cave of, 337, 

L, < 

chromosomes, primate, table ot^ 
i&d—2; tajconomy aided by study 
of, 177-S3 

cingulum, defined. 357 
Cipriani^ h., 64S 

Clactoniiin industryp 329r 5W, 521 
Clark, Desmond, 237,332,622 
Clark, LeCros, 219,243^ 36^ 
cline, defined, l5 
Clovis industr}% 479 
Cohuna skull, 409-10 
Colobinae, 133^ ^95 

Congo, 113,135,147. 5S9 
Cortgoids, 2, 4, 328^ 485^ 588, 633^ 
649, 656, 658 
Coolidge, H. J,p Jr., 146 
Coppen, Yves, 297 
cranium, definedt 256 
Cressvvellian industr)', 579 
Cretaceous period, 188 n., 190 
Crimea, 505, 526, 555 
Crocufd crtMnjto, 3211 435.4^ 
Crd-Magnuii man, 35, 34®. 47^ 577t 
582 

Cromerian Interglacial, 222^ 223t 

229,310,316,331^435 

crowding: adaptation to* 106—12: 
and domestication, 117: dwarfing 
as solution to problem of, 112—15 
Curtis, C, H., 226, 227,616 


CynopithecuSf. 139 
Ctjphiinihrapus rhedesiensis Wot>d- 
ward, 626 

cytogenetics, eKperimental, 182 
Czechoslovakia; Canovee stone 
brain from, 487, 507: M&sopUhe- 
cusbif 194: f^eatidcrthals in, 5*5 . 
5*7t 55 o> Upper Paleolithic fossil 
man sites in, 58I1 582 


Danger Cave seed-gathering site* 

479 ^ ^ 

Darling Downs, South Queensland, 
408 

Darlington,?. 52, 53 
Dart, R. A.* 231, 232* 233, 235, 23S, 
239, 242* 628p G32, 656 
Darwin* Charles^ 12, 50, 111, 116, 
151,164*656 
Dasht-i-Lut desert^ 189 
dating: Argon-40, 224, 226-7* 

323-14; Carbon-14 p 310, 313: 
with so£i-watcr isotope method* 
312 

Daubentonia, 127 
Davies, R R., 201, 202 
Dead Ses., 222 
Dendrogeifo, 121 
Demniyagaia, Paul* 424,425 
dimorphism* sexual, 26^7 
Dinaric race, 19^ 35 
diploid cell, 177 
Dire Davva mandiblep 627-S 
Djeds fiiunal beds* 223, 224^ 225, 
229 k 3 i 4 p 316. 3*3. 331. 

344^ 375n 3S3 
Doherty* J, G., S7 5 
domesticationp biological results ofi 
116“ 18 

dominance; of groups, 48-50, 661: as 
resistance to intrusion of outsiders, 
661 

Donau glaeiatioTiS* 222, 314 
Dong Tnuoc skull, 419 
Domogne region* Francep 579 
Drennan* M- L., 63IP 632 
DreyeTp T. 642, 644 
drifiSp West African, 140 
Dryopithecinae, 141 ^ 199. 202p 203, 
K04, 318. aiQ. 334 . 
Do’opithecQS pattern, 141.360, 361, 

363 
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Dubois, Eugone, 3S4, 386, 401, 

410V413 

DuBnil, E, 74, 347 
Duckworth, W. L- H., 

DuVi'SMids, 64S 

dwarfing, 34, 416- achoiK^ropl^stic, 
114-15; ateliolic, 114, 115; as 
solution to [iroblem of erowdmg, 
1 li-iS; $€€ otso PygmSfis 

East Africa, 57 . 9 ip 590, 

617, 653; Capsian culture in, 607^ 
634-6; early hominids in, ^77—97^ 
304; baud-axe perifni fireless, 
332; Kaf^jcran Pluvial period iden¬ 
tified in^ 315; lakes of, 3^1; 
LevalJoisio-Moustcrian industry' h\ 
330; Lower Pleistocene tools in, 
2^7; Afe^pif/iecij'^s in, 194; patas 
monkey in, 137 
ecology, 5&, 150 

Egbert, from Ksar *Akil site, 575 

EgyptiaikS, ancient, 366, 367 
Ehringsdorf remains^ 487, 505-6, 
513-13,514 

Elementeita series, 634, 635 
Elster glaciation, 310 
embry'o, 33, 49, 164, 166 
embry'ology, 164-71 
Emiliani, Cesare, 31a, 313^ 314 
enamel penrl, 357, 359 
endocrine system, 34, 109; and tem¬ 
perament, 115-16 
England, British Isles 
en^imnmental adapt atioii, and early 
man, 58-9; evolurion through, 

38-71 

Eoanthropiis, 437 

Eocene epoclip 32, 189, 190, 191, 

218 

Equus 5tenoni?K 219 
erect posture, 149^ 156, i60p i6ip 
168; cprtying angle as adapta¬ 
tion IOk 157; and teeth, relation¬ 
ship to, 153-4. i6a-4 
erecitis-sapiens threshold, see sap(- 
em-ctectu$ threshold 
EruihrocebtiS, 137 

Eskimo, a, 62; faces warmed by 
CJttra bltKxi flow, 61, 65, 534; and 
facial fljitnessp 367P 369; language 


Eskimo (con tin nod) 

of, 5; stature of, 456: teeth of, 

355. 357. 36«- 3^3. 455. 45®* 

516; toms mondibnloriif of, 451 
Ethiopia, 135,140,637 
Ethiopian Faunal regioUp 50, 52, 53, 
54. 5 ®- 57 . 9 a< 4 % 

Eurasia; Africa connected to, 42, 43, 
46,190: area of, 42; land moss of, 
42, 46; Lower Pleistocene tools in, 
228; and Paleorclio faunal regianp 
54 

Europe: arrival of man in, 57; Dryo- 
pffhecus in, 202, 219; fossil men 
iup 487-Sp 497 gibbons in, an¬ 
cestral, 197^ 198; macaque 

fossils in, 195; Neanderthals in, 
488, Palcarctic genera in, 57,321; 
paleoL’thic tools in, lip 329, 330; 
as peninsula of Asia^ 42; glacia^ 
tions and interglacial ages in^ 222, 
309 486, 4S7; recession of last 

ice sheets in, 189,486 
European Caucasoids, 2; and phy¬ 
siological adaptation to climate, 
83 p 69; sexual dimorphism in, 26; 
teeth of, 354, 361, 362 
euryphagom species, 15 
Evans, I., 421 

EvemdcRp J: 226p 227^ 616 
evolution; body size as factor iHp 
38-91 and brain size, 76-8, 338- 
41; through branching, 27* 28; of 
catarrhines, 192-6; climate as fac¬ 
tor in, 40; earth's face as determi¬ 
nant of, 4i-2i through environ¬ 
mental adaptatton, 38-715 and 
fossil primates, 215-16; isolating 
mechanisms in, 103-6: and laws of 
change, 8; mutation as primaiy^ 
clement in, 21; parallel 11, 371 
132, 192; phyletic (succession )p 
27, 28, 106^., Ill; of platyr- 
rhines, 192; through social adap¬ 
ts* ifm, 72-118; space rei|urrement 
as factor iop 39; and species for¬ 
mation iiip 21-2; through succcs" 
sioiip 27^ 28,106 Ill 
Ewer^ B, F., 234 
Ewingp J. FrankUn, 575 
Eyas! man, 627 
eye color gradient, 18, 149 
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face{5): of Ainu, 36S, 367; of Aus¬ 
traloids. 36s, 3695 of Auslralo- 
pilhecines^ 160-4; Broken Hill 
man, 6a5”B; of Bushmen^ 364, 
366, 367; of Ciipokls, 366. 369; of 
Caucasoids, 364, 365, 367* 369, 
446; of Indians^ AmericafiT 369. 
474; of Mongoloids, 3G4, 365, 
366. 367^ of Neander* 

dials, 534-5^ of Negritods. 369; of 
NegnoeSp 366, 367, 369; of P>'g- 
mies, 654; of Sioanduopus, 445^7* 
of Solo man^ 396-7; Temefine 
man, 595; of Upper Pakolithie 
Europeans, 5S4; of Wadjak man, 
403, 427, 44 S; of ZinjanthropuSp 
289 

facial flatness, as criterion of race^ 
364-9; indices of, 367 
Fairbiidge, Rhodes W., 312^ 313P 
314^318,477 

Faiiservis, Walter A,p Jr^, 393 
faunal association, 234, 23s 
faunal balance, line of, 55 
faunal regions, 50p 52-5; and human 
origins and movements, 56-8 
Fayump 193, 196 
Fen Valiev flints, 521 
Ferenbach, Denise, &o 5 > 607 
Fergusson Island, 426 
fetus, 23, 49. 

170 

Fiedler/W^, l aOp 19S 
Fiji Islands, 19 
Finns, 68 , 515 

fire; chronology and distribution of 
use ofp 332; discovery of, 90^1; 
evidences of, 9t. 219, 301, 332 
First Himalavnn Glaciation, 310 
First Wiirtn Interstadial, 329, 33° 
Fish Hock skeleton, 845 
Fitzsimmons, F, W,, 641 
flake tools, 228, 327, 329, 330^ 33 
501 

Florisbad cranial fragment, 6381 

642-5 

Flower, H, W.* 352 
Floiiveris index^ 353, 4^^ 

Folsom site, 478^ 479 
Fontdehevade skulls. 487 j 498 “S^ 
food gatherers, living, 91* 2&Si fopil 
men compared with, 99; mating 


food gatherers 

sv'stems among, 102- population 
size among^ lOCHS 
foot of primate, in fetal life+ 16S 
Formosa, 52, 139 
Formosov, A- 557 
Fort Teman primate, 205, 206, 209, 
fossil men, 8* 10, 25, 79; in Afrka, 
Sites of, 590—609, 612-13; m Aus¬ 
tralia, 406-11; genetics applied to 
study oh 35; grades and species 
of, 332-7; lines and subspecies oh 
350 living food gatherers com¬ 
pared vidih, 99; longevity of, 103; 
in North Africa, sites of, 390-609: 
racial differences among, 631 of 
Riss-Wurm Interglacial age, 487, 
497, 498; sexual dimorphism in, 
16; smallest cranial capacity of, 
a6o; lemponil and spatial distribu- 
tion of, 322^-4; toots oh see tooh 
making; in western Asia, 4S7, 498> 
587; see also Upper Foleolithic 
Europeans 

fossil record, 186-^216; and human 
evolution, 215-16 

France; Font^hevade skulls from. 

487, 498-500; Lower PkistoHi^e 
depexsit in, 228^; Mesi?pithecus 
in, 195 ; MonsemprOft remains 
from, 487; 5»tt 51^' 5 H^ 5 t 5 : 
Montmaurin remains from, 487, 
511. 512 . 514. 515; Neanderthals 
iiW S24“5. 52 7i paleolithic 

archaeology born in^ 324; Perigor- 
dtan indusliy in, 579; Upper 
Paleolithic fossil man sites in, 
580.5^^ 

Fuegians, 31, 34. 64, 68^ 457, 48oj. 

54S 


Cflhign efegmituJys, lag 

gaJagns, 129 

Galapagos Islands, 50 

Galilee skull, 5^. 567 

Calloway, A, p 647 

Gamble s Cave, 634 t 635.636 

Gamblian Pluvial period. 315. 622, 

634 

gamma globulin ( Gm ) test, 17S 
Ginovee stone brain, 487* 507 



VIU 


Index 


Gajusi site, e^ly hommick foui>d m, 

377. ^25 
Cales^ R, 654 
gdHda, 13?, 140 
genera] adaptation, 28 
gen<?tic drift, 47-8 

genetics. 12, 14 n., 21, 22-4, 35, 36; 

cjuo 662^ taxonomy 
aided by 5tudy of ^ 177—83 
Gtiitner^ W.* 224 
genus^ in taxoiiQniy+ 9 
geological time, divisions oi, 187-8 n. 
Gerasimov, M M, 557, 559 
Germany: Ebring^dori remains from, 
487. 505 - 6 t 5^4; M^uer 

mandible from, gi, 347, 382, 449, 
452, 487, 489^^. 593j Neander¬ 
thals in, 524, 526, 52 7i Foidcp- 
piihex iHp 203: SteinheJm cranJuin 
from, 341* 487, 492-5; Upper 
Paleolithic fossil man sites iHj 580^ 
582 

gerontomorphism, 25 
gibbous, 140,^ 14 142-3; evolution 

of, 196-8 

Gibraltar, 138^ 525 
Gibraltar, Strait of, 42,320 
CiganiopUhccus blackif 206-7, 219, 
300 

glacial geography, 318-sa 
Gleiser, J., 359 
CcNxlwin. A, ]. H., 638 
gorillas, 140, 141, 147—8; ancestors 
of, 198 

Gorjanovid-Kramberger, K., 508. 

510 t 5 » 3 . S16 

Gdttweig Intetstadial 330, 390,412, 
486, 488. 531 , 549 , S 54 . S6a, S 77 . 
578,579,60a, 603 
Grabham, G* 639 
grades, etjological, coJicept of, 305, 

306,334 

Great (M indcl- Riss) Interglacial 
age, 310, 311, 314,329, 442, 486, 
488,492.496,498*521 
Greenland, 54, 70, 92 
Gregory, W. K.* 151, 220 n., 360, 

389 

Gremiatskii. \I. A-, 561 
Grimaldis, Negroid, 577, 583, 584 
growth, postnatal, differences in. 
171-2 


Cuak Kepah. mandible from, 420 
Guam. 445 

Gim^ glaciations^ 222, 309, 310,312, 
3i3.3MH3iSn 435 
Giini-Mindel Interglacial age, 310 
Gusinde, 654 


Haeckel, Ernst. 164, 165 
liatr: of Australoids, 44, 426, 427; 
color of, 149; fetal, 168. 170; of 
Mongoloids, 428; of Pygmies. 

654 

Halmaherm. 56 

Hamftes, 637, 638, 646, 654, 656 
Hammet, H- Tr, 64, 66 
hand ax, paleolithic. 325. 326, 327, 
3^9330.484.617 
hands, cold-adapted, 65: usws of, 

154 

haploid cell, 177 

haptoglobins, in primates, 175 

Hamson, Tom, 412 

Hart, C. W. SU gr 

Hana Fteah mandible, 603-3 

Helierer, K. A., 430 

Heck, H., 146 

Heideflierg jaw {Mauer mandible)» 
3477 36^2. 449 p 45 S. 467. 
489-92. 593 

Heilmnn, Milo, 220 n., 389 
hemoglobins, in primates, 175 
Henri-Martin, G4, 498 
Henry, Jules, no 
Higgs, Z. S,,s66 

Himalayas, 18,46, 70, 136, 138,310 
Hindu Kush ^fol|nta^ns, 520, 526, 
S 54 

Ho tribe, 420,422 
Hoffman, A. C., 644 
Hokkaido, 330, 474 
Holarctic faunal region, 52 
holotype, in taxonomy, 1 ] 

Horna shell-mound skulls; 640—1 
home range of animak 81 
Hominidae, 148-50; distinguished 
tfioin Hominoids; 208-g; distribU' 
tion of early, 231; divisions of, 
220; earliest, 217-304; geography 
and numbers of early* 230 tool- 
making os beha%ioraI character¬ 
istic of, 227 
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HomirK^ids, 193; distinguLsIied fmm 
hontiiud^, 208-9: earliest known 
specimens of> 196 ff- 
Homo erectm, iiQp 323^ 384, 
365. 399- 47 4*^2; absence of 

chill in, 349i and Neanderthals, 
530; oldest known^ 35; physiologi' 
cal adaptation by^ 69: and 
«e3piciu-crec^o<s‘ thi^eshold, 
s^pietis-erectm thrc-shciJd; skolh 
of, 278, 292, 341. 343, 494; tooth 
size of, 344, 345; transition to 
Homo sapieTts, 16, 27^ 30, 33, 39, 
1111,306, 374,427, 481 
Homo modjok^frlensts, 375, 3S3-4, 
440- see ^Iso Fifheamthropiis 
modjokeTtensis 

Homo ThodesieTtsiSy Broken Hill 
mun 

Homo sopieos^ 5, 9, 10-11, 391, 119, 
323; chin oh 346; cranial fonn of, 
341 p 343; its dominant gfoup, 49: 
c^*^lulionaii' change^ within, 
348-50: first appcarnncc oh 33 ; 
grades of, 3363 pc?doniorphism in, 
25, l6i; polymorphism in, 17, 
161 ’ mtio betiveen famm sLse and 
palate area. 292: and itapiei^n-ercc- 
ttis threshold, see sapiem-ereetus 
threshold; sexual behavior of, 
83-4; tested for pliysiolagical '^ 6 - 
aptations, 63, 70: tooth size of, 
344• 345^ transition from Homo 
ercc^us, 16, 27, 30, 33, lUr 3o®> 

374. 4^7. 4S1 
Hong Kong, 52 
Hoei^u remains, 471-1 
Hooifer, D. A., 223 
hoolock, 143 
Horton, W. E., 6.32 
Hottentots, 4, 367, 5^9, 830, 633, 

637. 84s. 646, 647. 849, 68^ 
Hotu enve, 5B7 

Howell F. Clark, 223, 236, = 37 , 
304. 395- 49 493. 810 
holder monke vs, 132, 133 
Hrd!icka,A., 566,622 
HsUn-Tzu, 207 

Hungary: Neanderthals in, 525, 
5*7. 549- 551; PalMlitliic 

fossil man sites in, 581; Solutrean 
industry- in, 579 
Huns, 484 


Hunt, C. B., 227 
Hunt, E. E.,359 

hunting] beginning of, 79-So; as 
ecological grade, 307: speech 
necessan' for, 80,87 
Hlir/ekr, J., 210,212 
H uxl ey, ThoTnas, 151 
hybridization, 12 
thjlobotes, 142 
Hylobatidae,^ see gibbons 
Hylobatinae, 141 
hypothalamus, 109 

Ice Age, 3iOj 311 

Illinoisan glaciation^ 310^ 312, 313, 
314, 316,477.478 
index (indices): brain-molar,^ 345: 
brain-palate^ 291--2, 345, 346; 
cranial 668 of facial Batness, 
365-6, 367; Flower s, 353, 426; of 
mandibles, 450^ 675 
India, 2, 20, 54, 222, 328, 329, 366, 
367^ 373, 407 s Australoid in, 18* 
373, 422, 485: as breeding place 
of Hominidac, 205; Caucasoids iu, 
1®. 89 . 574^ 422n 4S2, 4 ^; 
zone in, i8i Dx>'opitliec:iiie jaws 
and teeth from, 203, 218-19; 
Kadars in, 52. lOQ; macaques im 
13^. 139; Mosopidwcus in. 195? 
Mongoloids in, 422: and Oriental 
faunal region, 52: prehistoric pop¬ 
ulations of+ 422-3: pre-Soau Indus¬ 
try^ in, 2295 tribal peoples of, 2, 
i3, 422 

Indians, American, 2, 307, 445, 474, 
477. 47 ®« 479 ' 4 ®°- facial flat¬ 
ness, 369; as Mongoloids, 47/, 
479, 4 So; nose form of, 428; teeth 
oh 355. 3S6 h 455 

Indochina, 44, 52, 53, 14% 195, 330, 
422, 4=6; .McsoliiJuc ond Neo¬ 
lithic remains from, 416^21 
Indonesia, 20, 34, 44, 52, 56, 92, 
i2ih 139 t 330h 373' 4^=2. 4^5; 

Mesolithic-Ncolithic transition in, 
413-16 

Indus Valley, 423 
insectivorcs, 121 

interbreeding of species, 12-13 
interfcrtile species, 12 
intcnitadiLil, defined, 329 n. 
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Iran, 194, 48s. 58a. S 77 , 578 . 

581. 587 

Iraq. 484.5*6,561,577 
IrwTi Age, 34, loS, 636 
i^hia] caJlosiHe?^ ^34^5. ^39. 

141, 14s, 16a 

jsckiura, in locomotion, 159, 160 
isolating mechanisms, in evolution, 
103-6 

isolation, dc6ned, 11 
Israel, 119,137, 297^^ 4S2 
Italy, aaip 320, 5a2, 523; fossil 
macaques in, 195; Late Acheuliau 
site in, 314; Neanderthals in^ 515^ 
516, 517; Pcntian fossil beds in^ 
109; Saccopastore remains from, 
487, 500-4, 514, 515, 522, 527: 
Upper Paleolithic fossil man sites 
in, 5S0 


Japan: Ainu in, see Ainn; dw^arf 
animals in, 111,113; early sheletal 
material from, 419, 430, 460, 
464-5, 47i-r2, 476; macaques in, 

139 

Japanese, 31, 65, 67, 456, 517 
Java, 4, 5i, 91, 143. *17* ***. 

301.304,315, 330,332,410, 413: 
Djetis faunal beds in, 123, 224, 
1*5. 119. 398-9, 314. 316, 323. 
33 A- 344. 37S. 383; Meganthropus 
mandibles from, 29S-300. 301; 
Solo skulls from, see Solo skulb; 
Trinil fauna in, 224, 260, 314, 
318- 337 p 384-6. 387 Wadjak 
man in, see Wadjak man 
Jebel Qaiza remains, 566, 567 
Jenson, H. J., 340 
Jolly, Keith, 619 
Jones, F. Wood, 129 
Jordan Valley. 79. 80,112, 229, 239, 
297 

Jurassic period, i 83 n., 189 

Kabuh beds, 316 

Kadars, 52. lOO, 102 

Kagcrian Pluvial, 315 

Kaiso fauna. 225, 226 

KaitVTung Cave specimen, 475-6 

Kalahari Desert, 6S, 100, 590, 646 

Kiilin, J.^ 214 

Kamasian Pluvial^ 315 


Kanam site, 225. 235; mandible 
from, 295-7 

Kanjera spircimens* 617—19 
Kanjeran-Camhlian Interpluviak 323 
Kanjcran Fluvial, 315, 617 
Kansan glaciation, 310, 312, 313 
Kaitan culture, 406 
karvolv'pc chart 179, 1S2 
Kashmiri, 661 

Kedung Brubtis, 384, 385 
Kei island, 55 
KeiJor skull, 4O7-S, 410 
Keith, Arthur^ *93 345 ^ . 566, 

^ 571 p 57*.576 

Kenya, 295, 196,205,219,277, 296, 
33*^ 618.634, 635. S40 
Kenyan thropus, 205, 209, 215,218, 
^ 287, 303. 334 
Keo Phay sknil, 420 
Khartum Negroid specifnen, 651 
Khasis, 52. 422 
Khvbcr pass, 53 
Kiih”Koba cave^ 5 SS -6 
Kinsey, A. C.* 83 
Kirghiz, 18 

kladogencsis (branching), 27, 28 
Klatt, Bcrthold, 117 
Kohl-Larscn, Ludwig, 295 r 827 
Kdkten, 1. K., 561 
Korana, 630, 637 
KQUrounkorokal^, 650 
Krapina remains. 467, 508-11, 

513-14, 513.518-19 

Kromdraai site. 232. 233, 234, 235. 
*36, 238^ elbow from, 251-2; 
metacarpal from, 254: skull frag- 
ment from, 258. 266; talus from. 
246-7 

Krzv^cJd. L., 100,101 
Ksar 'AkiJ site. 575 
Kubu tribe, 421 
Kummer, B., 170 
Kung Bushnien, 100, 102 
Kurt^n, B., 10, 222 n., 435 
Kwangsi province, China, 317, 467, 
475 

La Chapelle atix Saints^ 12, 520. 
528; clavicle of. 543; oranium of, 
531; crippled by arthritis, 103, 
542, 543; feet of, 547; femora 
of* 548; hands of, 545; height of, 
54S: humeri of, 544; kneecaps of. 
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La ChaptUe am Sairtls 
546 j mandible df^ 535, 537; dsse 
53a. 533^ ^Ivic bone of. 
545-€; postcraiiinl skeleton oL 
54s, 543; ribs dl, 543 j teelh 
of. 539, S4a; tibia of, 5^^; ulnae 
of. 544^ verlehfiil column of, 
542-3 L v^TiSl bones of. S45 
Laetolil fauna. 225, 228.295 
Lagothrix^ 133 
Lamontjong C^ve, 415 
bnd jtiasses, 42-4, 46 
Lang Cuojn skulls, 419,420 
Lsnghna] skeletoi^. 422™3 
language(s]. 86, 107; Australian, 
9a, 407* diversity oL 5: Indian, 
479; Mon-Khmer, of sonlbcast 
Asia, 407. 422^ nontonai 5; tonal, 
5; see niso speech 
langur, 135, 136,13B 
Laos, 416.417 
Lapland. 70. 92 

Lapps, 63, 6s. 66. 67. 6S, 359, 451. 
646 

Lai tet. Edouard^ 202 
Last InterglaeiaJ^ see Riss-Wurm 
Interglacial 
Last Interstadial, 497 
Late Acheulian site, in Pietra, Italy* 

leadership* Jn hiimani relations. 72-'3 t 
86. iqS-9 

Leakey. L. S. B.. So* 20a, 205. 219, 
227, 238, 276. 284.285. 287, 26B. 
289. 291. 332. 610. 614, 6x6. 617. 
634. ^ 3 ®^ 1 -^ 5 ^ 

Lebanon, 330. 484, 526. 555. 575. 

5 / 7 . 67 ® 

Lehner mammoth site. 478 
lemurs. ISO, 126-6 
Lesser Sundas, 55 
Levalloisian industry. 329, 521 
Levalloisio-M oxisterian 1 ndustr^', 

329.330. 5 oi.S 23 n 
Levant. 320. 555 
level of cerebral evolution, 340 
Lcuns^ C. Er, 203, 219 
Li. Y* R.207* 239 
Liang Annals, 207 
Liberia, 113, 651 
Libya, 591, 602, 648 
lice, mutual* on primates, 176,193 
Licent. E-, 470 


Ummpitl^cm^ 196, 197.198 
Limpopo River, 589,647^ 648 
line(s); concept of, 305, 306, 30S: 
of fossil men. 350 gibbon, 
Negro evohitionar\% 611, 
613-14; Pitheczanlhropus, 373-90; 
Pithecanthropus-Australoid, 410-- 
11, 427; Temefine-Tangier, 6oo-2^ 
649. 658 
Linnaeus, 9. 13 
Lippolt, J*. 224. 226, 227 
Li torina Cave mandible, 595 
Liu-Kiang man,^ 467^70 
Livingstone, Frank, 657 n, 
local races^ deJrnedK 19 
Lombok, 55 
Lompoa Cave, 415 
Loris tardigTadiis^ 129 
lorise;. 120. 126-9 
Loth. E„ 537 

Louver Pleistocene epoch, 57, iiS, 
195, 207* 217, 220* 221-6* 30s, 
310, 313. 320^ 321, 660; African 
archaeological sites in. 227, 590; 
Australopitbecines and J/orriO 
during. 301* 333: Djetis fauna in, 
316. 323; new dating for, 226-7; 
of South Chum. 316-17; tool' 
making in, 227-30,333 
Lirson, 330 


macaques, 137* i 3®-&. 195 
Macassar Strait. 44 
McBumey, Charles, 521. 522. 602, 
604, 651 

McCown*X D.. 571, 572, 576 
Madagascar* 52, 126. 12B, 189, 

428* 660 

Magdaknian industry. 579. 582 
Makapansgut site. 232-9 passim^ 
628; brain case from, 258; clavicle 
from, 249; femonil head fr^m, 
245; humerus fragment from. 251. 
252: pelvic bones from, 241, 243; 
teeth from. 270 

Malaya, 44. 52, 112. 143, 22S, 229^ 

3oi 330.414.421 

Males, \L, 554 

mammoth, hunting of, 101.150 
mammoth site* Lehner, 478 
Manchuria, 65 
mandible, defined* 256 


mandrills, 240 

Mapa sliull, 411-12, 462-4,477 
Mapungubwe site, 647 
Marks, F., agg 
marmosets, 131, 132 
Marrett ,}. R. de la H,, 424 
marsupials^ 92 
Martin, Rudolf, 516 
mating 5%'Stenis, among food 

gatherers. 102 
Matjes River skeletons. 645 
Matthew, W. 50 
Mauer mandible (Heidelberg jaw)^ 
91. 3^7t 384= 449* 45=- 487. 
489^2. 593 
Manritiiis Island^ 50 
maxilla^ defined, 256 
Mayr, E., 437 
Mediterranean race, 19 
megadont teeth, 353 
Megan thtopus. 299,301,375,3S2 
meiosis^ 21 

Melanesia^ 44. 373^ 4S9 
Melanesians, 2, 112, 353, 367, 369, 
420, 425 n 517 
melanin, 69 

Melville Island, 94, 331, 346 
Mendel’s second law^ 21 
mesodont teeth. 353 
Mesolithic remains, in Ceylon, 424; 
in Indochina, 416; in Indonesia, 
413; in North Afrieap 605, 60&-9 
M^sopithecus^ 194,195 
MesoKoicera, 187 n., 189 
metaboKsm, purine^ 172^ 193 
metacentric chrmriosome^ 178, 179 
Mettler, L. E,, 179 
Mexico, 54. 190,479 
Miao tribes, 416-17 
micTodont teethp 353 
microklhs, 325, 32S, 330^ 331, 509 
MicranesianSp 2 
Middle Eastern whites, 2 
Middle Pleistocene epoch, 57, 217, 
220, 223, 305, 321, 332, 334, 484, 
630, 658, 660; beginning of, 22ip 
222, 225, 230, 301. 302, 304, 310. 
313 p 3Mp 4*5^ deposits of, in 
nortii China, 317; fossil man sites 
in, 322, 323, 374-5, 4®«>-4 i 59^ 
592; inititing in, 80; tool types in, 
328^ 329, 333; Trinil fauna in, 3^6 
Mijsberg, W. A-, 414, 4i gp 420-1 


Mibnkwtch* M-:, 311^313,314 
^fHes, |, R, E,, 211^ 2i2p 214 
Mindanao, 55 

Mindel glaciation, 223, 309—15 pCiS- 
stm^ 476 

Msndel-Elster glaciation, 435 
MindebRiss (Great) Interglaeia), 
3iOp 31 ip 314, 329, 442, 4S6, 466, 
492, 496,49S. 521. 578 
Miocene epoch. 3Sp 189, 190, 216, 
218, 220, 283: Lrip 

202, 219; and Italian fiDssil beds, 
209; Limnopith^cus in^ 196-7, 
igfi; Mesopitliecus in, 194^ F(k>- 
pdiectis in, 197,^ 198 
Misolp 55 

Mivartp St. George Jackson, 151 
MN bJoad groups, 174 
Molucca Islands^ 55, 406 
Mongoloids, 2, 20, 26, 27^ 31, 56^ 
328, 374, 407 p 413, 417. 42ip 422, 
658^ 660p 663; Australoids in con¬ 
tact with, 485, 486^ Bering Strait 
''highway'* cross^ by, 477, 478, 
479, 4^; Caucasoids merged 
into, iSi cold-adapted* 63, 65, 66, 
69; and facial flatness, 364, 365* 
366, 367, 369, 428: geographic:^ 
distribution of, 59: hair of, 428; in 
high plateaus, 70; as homogcnecus 
subspecies, 428; in Indiap 422; 
languages spoken by, 5, 407* nose 
form Qfr 428; scapular spine of, 
517; skin color of, 428: teeth of^ 

35 ^- 353 . 355 . 35 ^, 357 . 359 . 
360,362,363,364 p 428, 453 
Mongols, 65, 484 

monkeys^ New World, 131, 132, 

133. 193: Old Workh i3ip 12^. 
133' i34-4t)> 14It 193 

Mon-Khmer languageSp 407*422 
Monodp T.* 649 
monofremes, 92 
monofypic species, 14 
Monsemprom remoins, 4S7,511,512, 

514.51s 

Montmaurin remains* 487, 51 ip 512^ 

514. 51s 

Morant. C. M.p 5, S, 365. 527^ 582 
Mortwo. 2, 4, 138, 301, 344, 591, 
595 t ^5. 6^17 
mosaic, defiiied, 18 
Mouillian culture, 330,604-5 
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Mount Cnrmel postcranial skeletons. 
571 - 5 . 57 ^ 

Mount Carmel teeth, 57 i-i 
Mousterian mdusln', 319^ 501^ 505, 
508. sii. 520^ 523, 527, 549, 

S50. S 51 . S 54 . 555. 55®. 5^^ 
Moviiis. H, L,, Jr.* 460, 523, 559. 

579 

Mundn tribe, 420, 422 
Murdock. G. P., 102 
Mussolini cave:^ see Subalyuk cave 
mutation; defined, zi; favorable, 
chances for, 47 


Naps, 423, 4 28 

Naiva^bk Railroad Station remains* 

Nakuru burial ground, 636 
Napier*]. Rr, aoi, 201 
Nasahs^ 136 

National Geographic Society, 226 
natural selection, Danvin's thtwry of, 
12, 111 

Neander, Joachim^ 519 
Neanderthals, 5, 8, i2p 13+ 35 p Gi« 
313. 336, 341. 34 ®. 455 . 45 ®. 
464. 488, 519#-; Central Euro-^ 
pean, see Cent ml European Ncao^ 
derthals; dead buried by^ 539; 
longevih^ of, 103; numbers and 
distribution of* 523-^7; origins of^ 
575""7e Eastern, of Shanidar, 
561-5; from Soviet Union, see So- 
\iet Union Neanderthal reETtains; 
Western European, sec Western 
European Neanderthals 
Neanthropic grade, 334,336 
Nearctic faunal region, 50, 52, 54^ 
57 , M 9 n Ml 

Nebraskan glaciation, 310, 312, 313 
Negritos, 2, 413^ 4^5; ^ind facial flat¬ 
ness* 369; as food gatherers, 99; 
in Oriental fauiral region* 56 i 
Philippine, 112; of Tarn Hang, 
417-18; teeth of, 353 
Negroes> 2, 22, 26, 112, 588, 589, 
658; und facial flatness, 366, 367,. 
369; heal adapted, 83 j 8S-9; mod¬ 
em, earliest skeletons oE 649-51^ 
and possible cvolutiounry line, 
611, 613-14; nnd Pygmies, gene 
flow b<4Aveen, 652, 653; scapular 


Ncgr&es (eortfjnijcdf) 

spine of, 517; sickling trait carried 
by, 22, 70; teeth of, 3S3-4. 35®. 
360, 361, 362, 363^ theorv' of 
origin of, 655“6; urbanized, high 
bk^ pressure in, 110; vitality oE 
660 

Negroid, defined, 4 
Neolitiue era, 34, 102, 413, 416, 
420, 587* 650 
neoteny* 24 

NcotmpicaJ faunal region, 50* 54, 
I4ip 1S9 
Nepal, 18 
Nepalese, 366, 367 
Neumann, C-^ 480 

New Caledoiila, 30-1* 421* 425, 43S, 
4S9 

New Guinea, 44, 55, 56, 92, 309, 
373, 406, 410, 426 

Nciv World monkey's, 131, 132^ 133, 

193 

Ngandong leg bones, see Solo leg 
bones 

Ngandong skulls, see Solo sku lls 
Niah Cave, Upper PIcislocene skull 
from, 411,412,413 
Nihowan-Taiku beds, 316 
Nile Valley, 635 
Nordic mce^ 19, 35 
North Africa, 226, 315, 330* 523, 
5 %t 590. 837r ®6o; AfhtUbropiis 
III, It; Barbara' ape in^ 138, 604; 
Cflpsmn skeletal matcriniJ in, 606^ 
7; ns Caucasoid tcrriloiy% 52, 482. 
5^^:i 59<^. Ethiopian fauna of, 
52; fossil men in. sites of, S90- 
609; Lower Pleistocene tools in, 
227, 228; Mesolithic remains in, 
mcial anatomy of, 607-9; Moiiil- 
lian invasion of, 330, 603-5; 

Moui Ilian skeletal materia] from, 
591^3 

North America* 54, 477; area af, 43; 
arrival of man in, 477, 478^ 479. 
480; industries of took in, 33a* 
4761 -479i l^ri^ of, 42, 43, 
48; recession of hist k:c sheets in, 
189; South America connected to^ 
43. 

Northeast Frontier Agtricyv iS 
Northern Hemisphere, 46* 57, 189* 

311 
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nose fcmi, and olimate^ 62 , E3J-4 
Notopuro beds, 316^ 390 
Nubians^ 366, 367 

Oakley, K- P^, ^36 
Oceania, 2, 4^ 56^ 112. 460 
OchuxE inandible> 550,551 
Okladnikov^ A. P.+ 55$ 

Old World monkeys* 131, 132, 
134-40P14 L* 193 

Oldowan tool level, 234, 233, 278. 
281*301 

Olduvai child, 80, 247, 37S, 281, 
334: clavicle of, 285: evolutionary 
and taKOiiOmic position ofp 287; 
8nger bones ofp 2S5P 286: foot 
bones accompanying* 284-5; 
handle of, 286: mandible of, 381-2: 
parietal bones of, 283-4; of, 
2S2-3 

Olduvai Gorge, 225* 228* 229* 237, 
239 p 29S, 316* 325: Bed I of* 79, 
226, 227, 335, 378, 392, 294, 611, 
614* 617: Bed 11 of, 227 p 278, 
GiOp blip G13* 6 i4p 617: Bed V 
of* 278, 634, 635* G36; Capsian 
skeleton from, 276, 634> 63$^ 63®; 
Cbelban-3 skull from, 33G, 337, 
G14, 616-17; dating of deposits Jo, 
314: milk teetb from, 610, 613 
Oligocene epoch, 32, 1S9, igo, 191, 

193 > W. 196 

Omo fauna, 223, 228^ 234. ^ 35 * ^95 
Onges, 425 

ontogeny, phylogeny recapitulated 
by* la^-s 

Oppenoorth, W* F. F,* 39s, 398 
orangs* 140, 142* 143—4; ancestors 
of, 198 ff. 

Ordos sites, 470-1 
Oreopithecus, 209-15, 334^ 380 
Oriental faunal region, 50, 52, 53, 
54 t 5 ^^ 57 * 9 ^^ 143^ 

211 * 373 ,4^1-485 
Origin of Species, 50 
Orochons, 65 

osteometry, standardized fay MarbOT 
516 

Ostiaks, 451 

overlap test, for subspecies, 16-17 


Pcidopfihex, 203 

Pakistan, 2, 138* 422, 423, 482, 484 
Faleanthmpic grade, 334* 338 
Palearctic faunal region, 50, 52* 33, 
54.561 57* 149.223.r4S5 
Paleocene epoch* 32* 189, 190, 191 
Paleolithic tools, 324-32* 4S8 
Paleosima, 203 
Paleozoic era, 187 n. 

Palestine, 229, 301, 304, 330, 

333 p 4 ^ 4 . 4 ®^. 5 ^^, 5 S 5 . 577 . 57 ^. 
604; inhabi tan ts of, during 
Wikm 1, 13* 103* 565-75, 576; 
L^pper Paleolithic fossil man sites 

In. 581. 5S7 

Panama, Isthmus oF^ 43, 190 
Panganrejang Cave, 415 
Papjo. 137,139-4O1 195 
Papuans, 2, 44, 112, 367, 369, 407, 
420. 425, 426, 432 

parallel evolution, ii, 37* 132, 192 
Parapiihecus, 193, 196 
parasites, mutual, on primates, 176, 
t 93 

patas monkey, 137 

Pederaoii, P. O-^ 357 

PedicinuSj. 176 

Pedicnlus, 176 

pedomorphism, 25, 647 

Pei, W* C., 207* 239, 431, 46s. 4S7 

Pent’k, Albrecht 310, 311, 312, 314 

Perigordian industry, 579 

peripheral gene flow, 36, 37 

PcTsian Gulf* 54 

phary-nx, 74,75 

Philippines, 52, 112, 139, 230, 415, 
4^5 

Fho Binh Gia sklilb, 420 
Fhthirus, 176 

phylelic evoluHon (suoeessian), 27* 
28, iq6 f .j 111 

phylogony, Tecapitnlated by ontog* 
envt 1^-5 

physiolo^'cal adaptation, to altitude, 
7C3-1; to cold, 39-68, 69; to heat, 
68,69 

phytography* 41 n. 

Filling, A. B., 97 
Pinjor fauna, 222, 223 
Pithecanthropus* 10, 13, 323, 336, 
337; crania] capacitS" of, 393: sites 
of skeletal material (table)* 376: 
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Pithecanthropus {continued) 
teeth oh 344. 387-&o> 4S3- 454> 
455; thighbones of, 386 
Pithecanthropus B, 375, 380-2, 3S8, 
3^449. 450.453.454 
Pithecanthropui i, 384^ 385^ 386 
Pithecanthroptis a, 184, 384^ 3S5 
Pitheeanthmpus 3, 3S4 
Pithecanthropus 4. 374. 37S-&0. 384. 
38B. 453 

f^ithecanthrQpus duhius, 382, 387, 
388,389 

Pithecanthropus srecius, 10, 384 
Pithecanthropus modfokertensisy sgg, 
383-45 sec aL^a Homo modjoker- 
lensis 

Pithecanthropm pekinenm, 437 
PithecinaeT 133 
Pitjendfem tribe, 66, 67 
Pivcteaia, J,, 41 437 

platyrrhineSj 131-3; evolution of, 
igs 

Pleistocene epoch, 4^ 32^ 33^ 34, 4c. 
44. 50. S^r 55. 5^. 1S9. 207, ai8, 
313; and ape-s of China, 206—7; 
baboons in, 195; close oC 579. 
590; first glacial advances of, 52, 
479; human evoltition during^ 57, 
7 &, 101; huTTfting begun. So; 

Lowct^ see Lower Pleistocene 
epoch; macaques in, 195; McJO- 
piVhecojin, 195; ^fiddle, sec Mid¬ 
dle Pleistocene epoch; migrations 
of early man during, 58; pluvial 
periods in Africa during^ 315; Up¬ 
per, aee Upper Pleistocene epoch 
Pliocrcne epCKrhp 11^32,47, 189, 190, 
203, 218^ 221, 222, 225-^ 
baboons in, 195; Dr^opithcci^^ in, 
202, 203: Fort Teman primate in, 
2 o^_ 6; and Italian fossil beds, 
209; Ja%'^a submerged during, 223; 
Lower, 204, 205, 209, 219: ma¬ 
caques in* 195; marsupials in^, 92; 
MesopfMccws in, 19S; Biimapithc- 
€us in* 204. 219; Upper* 218, 219 
PliDpitheeus^ 197, 19S 
pollen analysis, of Choukoutscn brec¬ 
cia, 43©; of Florisbad deposits, 
644 

poKmorphism, balanced* 22^3; de¬ 
nned, 14 n. 


Polynesians, 2, 62. 353* 355, 367* 

369 

polytvpic Sptffes, 14 
Fongidae, 140* 141 
Fonginae* 199 

Fongo pj^gmueui (orang), 140, 142* 
M3-4 

Foppv% A. J,. 634 

population, in taxonomy, 9 
porpoise, brain of, 7S-9 
Porttigal, Neanderthals In, 527 
postnatal growth, differences In, 
171—2 

postures erect, see erect posture; 

summarv'of data On, 154—62 
precipitin lest* 174, 193 
preit^olar cone, 356^7 
primates, 119-50; behavior of* as 
criterion of species* 183-5; chro- 
mo-wmes studied in, as nevv tool 
of taxonomy, 177-83; classification 
oF, 120 122; fossil record oh 

from lemurs to swEimp apes, 186- 
216; punvsites on, mutuah 176, 
i93i ph%rsiologica1 tests on rela¬ 
tionships among, 172-6; man's 

E tace among, 151^5; s^oial be- 
avior of* 82-4, 183* 1&4; sexual 
selection among, 85-6 
Proemstih 199-202, 216-19 jiffSsifin* 
24S, 252, 254, 282, 264, 268, 
285, 290 

Propliopithecus, 196 
prosimians, 120—1; proliferation of, 
190-s 

Proterozoic era, 1S7 rt. 

Ptotoanthropic grade, 334^ 336 
121 

puberty ccrtrmony, 89 
Punans, 421 

purine metabolism* 172* 193 
Piitjangan beds, 316 
Pycraft, \V. P.* 626 
Pygmies. 4, 5. 13. 26, 34, 586, 589, 
651-5. 65S: achondroplastic^ 115, 
653; ateliolic, 115; birth rate of, 
652; classification oh iis; distri¬ 
bution of, in refugee patterti, 57: 
oRinial Gipacity of, 654; faces of* 
6S4 ; as food gatherers* 99; hair 
of, 654; and Negroes, gene flow 
betwccfi, 652* 653; number of, 
651. 660; pelvic bones of^ 242-3; 
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Pygmies (eoFiffnueii) 

sexud dimorphJsm in, 653; sickle- 
cell found atnong,^52: skin color 
of, 6s4j stature oU 653 
Pyrenees, 527 


quadrupedal primates, descent from, 

153 

Quaternary period, iSS n. 
Queensland, 40$ 

Rabat remains, 596-^ 
racial differences, in UvLn^ men, 662 
racial h-pes, definerl, 19 
rain forest, 44,52. 5S9,630 
Ramapithecus, 203—5^ ao6,215,219^ 
223 

Ratdiffe, H. L.p 109 
recapitulation 1a\v^ propounded by 
Haeckel, 164-5 

Recent epoch, 32,33, iS9> 21S, 305, 
476-7, 630 
Reckp Hans, 634 
recombination, defined, 21 
Remane, A., 207 
Rensch, B-, 57 
jRAmoprtAcoiJ, 136 
Rhodesian rnaup see Broken Hill man 
Riffians, 601 
Rift Valley, 315 

Rtss glaciation, 309-16 passim, 31S, 
320, 477* 478p 4S0, 486, 527 
Riss-Wurm (Last) Interglacial, 3iOp 
311. 318, 323, 329, 390, 460, 4S6, 
497, 40, 501, 505, 507, 508, 
521, 522, 523; mandibles of Eu¬ 
ropeans living in, 511-14; and 
postcranial bones from Krapina, 
516—i9i teeth of Europearis liA'^iiig 
in, 514-16 

Riss-Wurm Interstadial, 497 
rites of passage, 89-90 
Robinson, J, T.p 231, 240, 241, 243, 
244, 252, 267, 270, 271, 295, 301 
Roche, Jean, 595 
Rocky Mountain sy-stemp 169 
Roginskii, L L, 55 B 
Ruanda-Urundi, 651 
Rumania. 525, 553, 581 
Husinga Island, I96p 199 


Saale glaciation, 222 n., 310 
Saccopastore remains, 487^ 500-4, 
5 Mx 5 i 5 . 5^7 

Salurq, 43. 52, 320, 321, 569, 590. 

6“7. 635. 636. 637, 649, ©60 
Sahul Shelf, 44, 46. 56, 92, 190, 
31S. 399 ^ 406 

Sakai, 469 
Salawati, 55 

Saldanha Bay skulk 337^ 619-21 
Sampoeng F cranium, 414 
Sandavie tribe, 4, 64S 
Sangi Island, 55 
Sangiran, 299, 375, 382, 389 
Sangoan mdusUy.', 330 
Santa! tribe, 420, 422 

threshold, 16, 337— 
46, 427, 633, 657: and bmin size, 
337-41; and cranial form^ 341-43 
and tooth size, 344-G 
Sarasin, Paul and Fritz, 414 
Schepers, C. W. H,, 238 
Schlosser, M., 196 
Scholander, P. F.* 64, 66 
Schultz. A- H-, 145, 151, i66, 167, 
170> 212, 214, 215 
Schwalbe, G,, 214 
Schw'idctzky, llsej. ill it, 

Sciater, P, L,, 50 

Second Himalayan Claciation, 229, 

Second Interglacial, Mindel- 

Riss Interglacial 
selection, defined, 21—2 
Seuiang, ill 
^enyiirek, S., 295, 561 
Sergi, Sergio, 334 n.. 501, 502, 504 
scruiri albumin and serum gamma 
globulin tests, 174 

serum transferrins, in primates, 17S 
Sewall Wright effect {genetic drift] t 

47-^ 

sexual dimorphism, 26-7 

sexual selection, 85-6 

Shanidar^ Eastern Neanderthals of^ 

103,561-5, 576 
Shibar pass, 53 
shoveled tceSi, 355-6 
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loci of specimens of, 434; sex de¬ 
termination of, 433, 434 
Sinelnikov, N. A,, 561 
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Solo skulls, 336, 337, 340* 390-9* 
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South America, 54, 477, 47S, 480; 
area of, 43; dwarf marmoset in, 
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symbiosis, 100 
sympa trie species, 15 
SympWongtw, 142 
Syria, 330,484, 5*5 h 577* 57^ 


Tabuu materi^L 566, 567, 568—9, 

571 
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334p59t^ 
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from Olduvai Bed II* 610^11.613^ 
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old^ 344-6: of Sivapithi^cm afric^- 
fius, 119: of Tangier man, 598- 
6ckj; taurodont, 359"^« 455i 4S8. 
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35*.359 

Telarithropus, 233* 252, 264, 267. 

270* 282, 2S9, 299, 323 
Tell Ubeidiya, fossil hominid of* 
a*9« *37. *97-8 
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temperament, and etsdoermes, 115- 
16 
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656 

Terra, M. de, 312 


Terra Rossa, 317 

Tertiary period, 32, 44, S4t 57' 
iSS 191 

Teshik-Tash cave. Neanderthal boy 
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Thieme, F, F,, 35 
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Tibet, 44, 70, 207, 20S, 316, 318: 
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cave skull from, 411^ 413: and 
Ordos sites, 470-1; Tie-Yang 
woman from, 463-7 

Urey, Harold C.^ 31a 

Vrogale, iix 
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Uzbeks, 18, 144, 128, 651 


Vallois, H, V., a6o, 410, 437, 500, 
511, 517, 523, 607, 608. 6sS, 650 
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310,477*479 

Wolof skulls, 650 

Woo, Ju-Kang, 203, 449, 463, 464, 
465 468. 469, 4^ 

Woo,T. L.,3fi5 

Wood-fones, 151 
Wormingtan+ H. Mr, 479 
Wtirm glaciation, 68. 309-15 jwssim. 
318, 310, 476^ passim, 486 

520-3 passim, 516, 548p 55o. 579. 


JnJex 


XXI 


Wiimi glaciation (ctmiinued) 

582; iiiliabitants of Palestine dur 

ing* 565-75 


Y^kkbas, 423 
Yellow Earth, Age of, 317 
Yerkes, Robert M,p 146 
Yeti, 308 

Yugoslavia: Krapina remains from, 
4S7, S08-11, S13-M. 51s. gi6- 
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